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* METEOEOLOGY.— 1874. 

Tirst Quarter (January^ February, March ), — The warm period which 
set in on the 16th December, 1873, continued, with very few and 
slight exceptions, thronghout the whole of January and until the 
8rd day of February, the average daily excess of mean temperature 
for these 51 days was 4®“6, and for the 34 days from 1st January 
was 4®*7 ; during this lengthened warm period, the direction of the 
wind was nsnally a compound of the S. and W. On the 4th of 
February the wind was N.E,, and a cold period began, which con- 
tinued till the 12th day, the direction of the wind being usually 
a compound of the E, with N. or S-, the average daily deficiency 
was 

On the 12th day of February the direction of the wind changed 
to S.W., and the temperature of the air passed above the average, 
and continued above for 19 days, its average daily' excess was 
3®*1 ; this was followed by 10 days of cold weather, from March 4th 
to March 13th, and during this period snow fell generally over 
the country, the average daily deficiency of temperature being 
4i®; from March 13th to the end of the quarter the weather was 
warm, and the average excess of mean daily temperature was 6i® 
nearly. ' ' 

The mean temperature of January was 41®*7 bang 5^*4 higher, than 
the average of 103 years, and 3''*4 higher than the average of the 
preceding 33 years. B was 0^'4 lower than in 1873i and 
higher than in 1871,. so that the mean temperature -for the last 
3 consecutive Januaries was'4l°-7/. 1771 there ie only 

one instance in which the mean tehtpe^trire of 8’ consecutive 
Januaries has been so high, vk., ih:4he years 1861,' ^8^ ; 

when the values were 42®*9, 42®*0, and which k ’ 

TOL. XT. — S. ^ A ^ 
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42°*4. Since iihe year 1771 tlaere have been 9 Januaries of some- 
what higher temperature than in last Jannary, ‘viz. : 


In the year 1796 it was 45°*3. 

In the year 1852 it was 42°*0. 

,, 

1804 „ 43'’-2. 

99 

1853 „ 

42'’-4. 

99 

1834 „ 44°-4. 

99 

1863 „ 

4l'’-8, 

9 > 

1846 „ 43°-7. 

99 

1866 „ 

42'’-6. 

99 

1861 „ 42“-9. 





TfiB TiiBCLih of February was 38°*7, being 0®*6 lower than 

the average of the preceding 33 Februaries, 4°-4 warmer than in 
1873, and 6°*1 colder than in 1872. 

The mean temjperaiure of March was 43°-7, being 2f° higher than 
the average of 103 years, and 2°-l higher than that of the pre- 
ceding 33 years; higher than in 1873 by l°-8, but lower than in 
1872 by The month of March was warm, but back to 1771 
the mean temperature has \ een exceeded 21 times. 

The mean temperaiwte of the qiiarter was 41®*4, the average tempe- 
rature for the first 3 months of the year as found from the previous 
103 years was 38®*7, and as found from the preceding 3$ years 
89®'8 ; the excess of temperature for the quarter over the former is 
2°‘7, and over the latter is 1^*6. 

The faU of min in January was one inch, being only about one- 
half of the average, in February it was 0*94 inches, being about 
two-thirds of the average, and in March it was 0*45 inches only, 
being less than one-third of the average. . 

Second Quarter (April, May, June ). — ^The warm period which set in 
on 13th March (the excess of the daily temperature of which over 
daily averages 1^1 the end of March was continued with very 
slight exceptions throughout April, the average daily excess of 
temperature for this month being 4®. On several days towards the 
end of the month the days were very warm, the excesses being as 
large as 10® to 13°. On 1st May a cold period set in, and con- 
tinued without exception till the 21st ; these three weeks of low 
temperature were very painful, follov?ing so immediately the heat 
of the preceding seven weeks, A period of warm weather, then 
occurred from 22nd May to 11th June, the average daily excess of 
temperature being 4J°, and from this time to the end of the quarter 
low temperatures prevailed, the deficiency of daily temperature 
amounfeng to nearly 4^°. 

The mean temperature of April was 50°*0, being 4°-0 higher than 
the average of 103 years, and 2°*9 higher than that of the preceding 
33 years. It was higher than in 1873 by 4°’l, and higher than in 
1872 by 1°^7. 

Going back to the year 1771, there have been but five Aprils of 
so high a temperature as in 1874, viz. : — 
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The year 1779 -when the mean temperature of April was 60°- 7. 



1821 



60O-4. 

S9 

1844 

a» 

99 

61‘’-7. 

S» 

1866 


99 

52'’-3. 


1869 

»» 

9» 

so'-s. 


The mem temperature of May was 50°*5, being 2°'0 lower than the^ 
average of 103 years, and 2®*4 lower than that of the preceding 33 
years ; it was 0°*1 and 0°*4 colder than in 1873 and 1872 respectively. 

The mem temperaiure of June was 58°-0, being respectively 0°*^ 
and 1°*0 lower than the average of 103 years, and the preceding 33 
years ; it was 0°-9 below the corresponding value for 1873, and 
l°-2 below that of 1872. 

The mean temperature of the quarter was 52°*8, the average tem- 
perature for the second 3 months of the year as deduced from the 
previous 103 years was 62°'2, and as deduced from the preceding 33 
years 53°‘0 ; showing that the excess of temperature for the quar- 
ter over the former was 0°-6, and the defect below the latter 0°*2. 

The fall of rain in April was 1*4 inch, being 0*3 inch below the 
average, in May it was 0*4 inch only, and in June it was 2*4 inches, 
being 0*6 inch above the average. 

This continued deficiency of rain was very remarkable, and was 
general over the whole country. 

In the 4 months ending April, there is only one instance, back 
to the y^r 1815, of a smaller fall than in this year, viz., in 1854, 
when the amount was 3*5 inches. 

In flower — 

Tbe earliest. The iUtest. 

Wheat, June 7, at Weybridge Heath i June 26, at Hull. 

In ear — 

Wheat, June 6, at Strathfield Turgiss ; June 15, at Cookern^outh. 

Barley, June 4, at Helston ; June 24, at Cqokermouth. 

Oats, June 8, at Helston ; June 25, at Cookermouth. 

Third Quarter (July, August, 8eptend>er). — The cold weather which 
prevailed during the last three weeks of June was suc(^eded at 
the beginning of July by weather which was generally warm, but 
frequently cold ; the average daily excess over the average daily 
temperature till the 2nd August was 2^°. A period of moderately 
cold weather followed, and the daily temperatutes were, with the 
exception of a few warm days, below their averages till the l^fh 
day of September, the average daily deficiency for the 'iS days end- 
ing 19th September was 1®; from the 20th of September the 
weather was warm till the end of the quarter, the average daily' 
excess being as large as -S^ , of July ^was 

6®*4 higher than in June; that 'of Ahgui^t loeW 'lhau'in 

July; and that of September was 2’®"4 below that of ^ugtt^ 
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(From ihe preceding 33 years! observations the mean temperature 
of July was higher than that of June by 3°'2 ; that of August was 
lower than July ; and September 4®-2 lower than in August.) 

The mean temperature of July above that of June over the whole 
country "was 6°*0 ; that of August below that of J uly was 3°*8 ; 
and that of September below August was 2°*2. The mean tempera- 
ture of July over that of June was largest in the Midland Counties, 
and was smallest both at extreme Northern and Southena stations. 
The decrease from July to August and from August to September 
was nearly the same at all places. 

The mean temperature of the air for July was 64°*4, being respec- 
tively 2°*8 and 2°‘2 higher than the averages of 103 years, and the 
preiic^ing 33 years; it was 1®*0 higher than that of ^1873, and 0*^*6 
lower than that of 1872. 

The mean temperature of August was 60°*3, being 0®'5 lower than 
the average of 103 years, and 1°*1 lower than that of the preceding 
38 years y it was respectively 2°*4 and 0®*7 lower than the corre- 
sponding values in 1873 and 1872. 

The mean temperature of September was 57®‘9, being respectively 
1^*4 and 0®*7 higher than the averages of 103 years, and the pre- 
ceding 33 years ; and 3^*2 and 0°*5 respectively higher than those 
recorded in the month of September in the years 1873 and 1872. 

The fall of rain in July was 2®*6 inches, being 0*1 inch above 
ihe average; in August it was 1*4 inch, being 1*0 inch below the 
.average; and in September it was 2'2 inches, being 0*2 inch below 
the average. 

The fall of rain, therefore, continued to be remarkably deficient. 

Whmt teas ciit^ on the 16th of July at Brighton; on the 17th 
- at Guernsey ; on the 18th at Osborne and Streatley ; on the 22nd 
„at Weybri^e Heath ; on the 23rd at Cardington ; on the 27 th at 
Hastings; and on the 29th at Helston. On the 1st of August at 
Llandudno ; on the 3rd at Silloth ; on the 10th at North Shields ; 
on the 11th at Calcethorpe ; and on the 12 th at By well. 

Barley wm cut, on the 24th of July at Weybridge Heath ; and on the 
.31st at North Shields. On the 3rd of August at Helston; on the 6th at 
Bj'well; on the 7th at Llandudno; and on the 18th at Calcethorpe. 

Oflfe were cut, on the 14th of July at Brighton ; and on the 21st at 
Weybridge Heath. On the 3rd of August at Llandudno ; on the 4th 
.at Helston; on the 6th at B:j^ell; and on the 10th at Calcethorpe. 

Fourth Quarter (October, November, JDecemher '). — The warm period 
'Which began on the 20th September ended on 1st October, and was 
foBowed by eight days of cold weather; the deficiency of daily 
mean temperature was on the average 4° From 10th October to 
20th November the weather was warm, with the exception of the 
few davs from 20th October to 24th October, and from 11th 
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NovemlDer to 14t]i November, wMcIl were cold. Tbe average daily 
temperature of tlie 42 days ending 20tli November was 49°*1, 
exceeding the average by 2°‘4. The excess over the average on 
some days was as large as 8° or 9®. On 21st November a severe 
cold period set in, and continued with very slight exceptions till 
1st January, 1876; tbe average daily tempei'ature of the 42 days 
ending on this day was 33®*5, being 6®'6 below the average. The 
temperature on several days was more than 10® in defect ; on the 10th 
and 22nd December it was about 12®; on 23rd December it was 
14i® ; on 29th December, 12^® ; on 30th December, 12i® ; and on the 
last day of the year it was as large, as 16^® nearly. On this day the 
mean temperature was 21®*! only ; the day was painfully cold. 

Of remarkable low mean daily temperature there have been 28 
since the year 1814, eleven only in the last 30 years, five in January, 
two in February, and four in December; of these 11 instances, three 
took place in January and February 1855. During that remarkable 
cold period extending from 14th January to the 27th February the 
mean temperature of these 42 days was 29°*0, and, therefore, was 
much colder than in the recent period ; the departure of these 42 
days was 9i® nearly, below the average. There was another 
analogous period of 42 days’ cold, extending from 21st December, 
1870, to 31st January, 1871 ; the mean temperature of this period 
was 31®-1, or 6® below the average. 

Since the year 1771, the following are all the instances of so low 
a mean temperature in December as 83®'2. In the year — 

1784 it was 31®-0 1799 it was 32®-8 1846 it was 32®-9 

1788 . 29®-0 1840 „ 33*®3 1874 „ 33®'2 

1796 „ 30®-4 1844 „ 33®*0 

The mean temperature of November and December taken together 
was 37°*6 ; since the year 1829, when the mean temperature of these 
two months was 37®’l, there has been only one instance of so low a 
mean temperature as in this year, viz., in 1870, when it was 37®*55* 
TJhe mem temjperature of October was 51®*7, being respectively 2®*! 
and l®-5 higher than the averages of 103 years, and the preceding 33 
years ; it was 3®*9 higher than that of 1873 and 1872 respectively. 

j[%e mean iemperature of November was 42®*0, being 0®’3 lower 
than the average of 103 years, and 1®‘6 lower than that of the, 
preceding 33 years ; and 1®*2 and 3®*3 respectively lower than those 
recorded in the month of November in the years 1873 and 1872i* , 
UTie mean temjperature of December v^’as S3®*2, being 5®*9 and 7®!l 
respectively lower than the averages of 103 years, and tl^e pr^ 
ceding 33 years ; it was 7®'4 and 9®‘7 lower than the corresponding 
value in 1873 and 1872. , , " . ^ 

The faU of rcdn in the three mcmths was ; 7*3 inches, .niafcing,20:^, , 
inches in the year, being 5*4 inches below the 'ayerag© annual felt : 
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IWi gpBAPnT/mTnAT. OsmTATlOIilS HBOOItDED AT THE ROTAIi ObSERVATORT, GREENWICH, IN THE LAST SiX MONTHS OF 

THE Year 1874 . 


C IX ) 



Heans 8S + i 29*700 —0*053 5 ^*-^ + ^ 7 '* +0*2 279 46 29 17 12*0 51*9 

Nprfe,— <liiT^i]|g tbjs Table it will be bmne to mind that Hhesign (-) wintw signlUes Wwo tbe ayeroge, and that the sign (+) signifies above the average. 














































( x ) 


OOEN : Importations, Sales, and Prices. 

Quantities of Wheat, Wheatmeal and Flour, Baelbt, Oats, Peas and 
Beans, Imported into the United Kingdom in the Year 1874. 


1874. 

Wheat 

Wheatmeal 
and FLonr. 

Barley. 

Oats. 

wg ^ 

Beans. 

January .. 
February 
March .. 
April 

May 

June 

owts. 

3.685,175 

3.5»3.554 

3,082,485 

2,561,132 

2,282,145 

3.953,833 

cwts. 

662,420 

762,226 

594,005 

507.767 

418,008 

574.*37 

cwts. 

748,396 

1,036,246 

613.515 

960,570 

739,623 

551,300 

cwts. 

809,317 

1,044,298 

700,557 

827,267 

1,036,830 

*.367,55* 

cwts. 

50,130 

1I07337 

114,355 

1*3.746 

162,109 

*58,934 

cwts, 

*99.7*5 

290,392 

251.337 

158,347 

120,748 

198,157 

In £rst Six) 
Months / 

19.088,324 

3.518,653 

4,649,650 

5,785,821 

7*9.611 

1,218,696 

July.. .. 
August .. 
September 
October .. 
November 
December 

4,683,232 

3.819.777 

4,144.3*1 

3,758,934 

3.613.778 

*.371.094 

598.013 

355.9*7 

394,786 

474.790 

406,693 

480,746 

437.968 

384,656 

*,458,504 

*,030,204 

1,120,632 

1,298,122 

971,707 

1,269,292 

813,874 

609,491 

930.956 

1,014,869 

3*7.675 

91,7*8 

45,333 

61,103 

241,933 

331,597 

153*546 

I35»32I 

I55»035 

327.430 

200,640 

172,493 

In last Six') 
Months / 
■^1 

22,391,136 

*.710,955 

6,730,086 

i 5,610,189 

1,089,369 

1,144.455 

Tear ., | 

41,479.460 

6,229,608 

*1.379.736 

ti, 396,010 

1,808,980 

*,363,151 


Note,— T he ayerage weights per gmrter of com, as adopted in the office of the 
Inspector-Gteneral of Imports and Exports, are as follow : — For wheat, 485J lbs., 
or 4J owts. ; for barley, 400 lbs,, or 8| cwts. ; for oats, 308 lbs., or 2 j owts. Com 
has been entered and charged with dnty by weight instead of mmmre since Sop* 
tember, 1864. . . 


Computed Eeal Value of Coen Imported into the United Kingdom in each 
of the Five Years, 1870*74. 



1870. 

1871, 

1872. 

1878. 

mi . 

Wheat .. •• 

£. 

16,264,027 

23,345.630 

3,407,425 

4,141,687 

6,470,789 

1,729,048- 

3,502,784 

10,713 

£. 

26,046,876 

6,194,155 

4,212,086 

8,696,363 

•1,747,073 

4,092,189 

9,883 

£. 

28,446,689 

£. 

Barley 

25,201,062 

Oats 

Maize 

‘*,031,044 

4,381,607 

5.790,55® 

1,498,043 

3,383,75* 

*9,822 

4.0*0,344 

4,804,118 

6,621,720 

*.788,716 

5.839,197 

10,370 

5,266,096 

5,118,785 

Other kinds 

Wheat Flour .. .. 

Other kinds of Flour 

7.484,178 

1.959,237 

5,709,820 

*4.405 

Total of Com .. 

34.169,644 

42.403.573 

5 o, 998 , 624 j 3 i, 52 r ,354 

50,753.583 




C XI ) 


Quantities of British Wheat Sold in the Towns from which Eetnms are 
received under the Act of the 27th ds 28th Victoria, cap. 87, and their 
Average Prices, in each of the Twelve Months of the Years 1869-74:. 



AvSlUtOB pBliCiES FSS QUARIBE. 


! 

1869. 

1870. 


d . 

d . 

First Month .. 

51 10 

43 

Second month 

50 10 

41 10 

Third month 1 
(five Weeks) / 

48 5 

41 3 

Fourth month 

46 4 

42 7 

Fifth month . . 

44 8 

43 xo 

Sixth month \ 
(five weeks) / 

45 10 

47 0 

Seventh month 

49 5 

50 9 

Fighth month 

S3 I 

53 IJC 

Ninth month \ 
(five weeks) / 

51 4 

47 0 

Tenth month .. 

47 8 

47 4 

Fieventh month 

48 8 

50 I 

Twelfth month 
(five weeks) 

44 s 

52 4 


1871 . 1 

1872 . 1 

1878 . 1 

1874 . 

I 1 

& 

d. 

s. 


s. 

d. 

9. 

d. 

52 

8 

55 

4 

55 

10 

62 

4 

53 

6 

55 

8 

58 

5 

83 

4 

54 

6 

55 

I 

55 

6 

6l 

X 

58 

2 


2 

54 

xo 

60 

0 

59 

I 

56 

3 

55 

8 

62 

2 

59 

8 

58 

XX 

58 

4 

61 

2 

58 

7 ’ 

58 

7 

59 

6 

60 

8 

57 

XI 

59 

9 

60 

I 

58 

4 

57 

0 

58 

7 

63 

10 

48 

ir 

56 

5 

^58 

7 

60 

xo 

44 

8 

56 

2 

56 

II 

60 

9 

43 

II 

56 

2 

58 

7 

61 

6 

44 

6 











( xn ) 


Avbbagb Pbioiis of BEmsH Oobn per Quarter (Imperial measure) as received 
feom the Inbpbotobs and Offioees of Bxokb according to the Act of 27tli 
& 28th VicTOBiA, cap. 87, in each of the Fiftf-two Weeks of the 
Yeab 1874. 


Week ending 

Wheat 

Barley. 

Oats. 

Week ending 

Wheat. 

Barley. 

Oats. 



8. 

d. 

8. 

d. 

8. 

<2. 


8. 

d. 

8. 

d. 

8. 

d. 

January 

3- 

61 

8 

44 

4 

25 

5 

July 4** 

60 

8 

41 

11 

30 10 

January 

10., 

62 

I 

43 

II 

26 

I 

July II.. 

60 

9 

41 

7 

29 IX 

January 

17.. 

62 

6 

46 

2 

27 

3 

July 18.. 

60 10 

39 

6 

3^ 

2 

Jannaxy 

34.. 

63 

3 

46 

5 

27 

10 

July 35.. 

60 

5 

40 

I 

29 

8 

January 

31.. 

63 

9 

47 

7 

28 

2 

August I.. 

59 

8 

46 

I 

30 

9 

February 

7.. 

63 

9 

48 

9 

28 

3 

August 8.. 

58 

6 

39 

I 

30 

8 

February 14.. 

«3 

2 

48 

9 

28 

I 

August 15.. 

58 

0 


0 

30 

6 

February 21.. 

62 10 

49 

1 

28 

10 

August 32.. 

57 

2 

46 

5 

32 

0 

February 28 .. 

62 

I 

49 

3 

29 

4 

August 29 

54 

6 

45 

II 

30 

4 

Blaxcli 

7- 

6x 

6 

48 

5 

28 II 

September 5 

49 

9 

44 

0 

29 

2 

!&£arch 

14*- 

60 

8 

48 

4 

38 10 

September 12 

47 

2 

43 

3 

28 

6 


2 X.. 

60 

7 

48 

I 

28 

3 

September 19 

46 

8 

42 

5 

37 

3 

Maieb 

38.. 

60 10 

48 

6“ 

.8 

7 

Septembb 26 

46 

9 

41 

II 

27 

9 

Average of ) 







Average of ) 







Winter > 

63 

2 

47 

6 

27 

11 

Summer > 

55 

5 

43 

10 

29 

la 

Quarter ) 







Quarter j 







April 

‘4-. 

60 

3 

48 

9 

28 

3 

October - 3.. 

46 

X 

43 

4 

27 

4 

April 

XI.. 

59 

5 

48 

8 

28 

3 

October 10,.^ 

44 

8 

43 

7 

27 

XX 

April, 

18.. 

60 

6 

48 

5 

28 

7 

October 17.. 

43 

10 

43 

8 

27 

3 

April 

33- 

60 

0 

i 49 

38 

IX 

October 24.. 

44 

I 

42 10 

27 

9 

2^&y 

2.. 

62 

X 

46 

6 

29 

I 

October 31 

44 

I 

43 

IX 

27 

11 

May 

9- 

62 

2 

47 

3 

30 

10 

November 7 

44 

5 

42 

8 

27 

II 

3Iay 

16.. 

62 

1 

47 

5 

39 

3 

November 14 

43 

9 

42 

7 

28 

a 

May 

33.. 

62 

4 

45 

IX 

30 

I 

November 21 

43 

5 

43 

6 

27 ir 

May 

30.. 

62 

3 

47 

8 

29 

I 

[ November 28 

43 

6 

43 

10 

27 

II 

June 

6 ., 

61 

8 

45 

8 

29 

II 

December 5 

44 

8 

43 

8 

28 

7 

June 

13.. 

61 

4 

41 

5 

30 

0 

December 12 

44 10 

44 

3 

28 

lO* 

June 

20,. 

60 

8 

42 

0 

30 

4 

December 19 

45 

X 

44 

7 

29 

a 

June 

27.. 

60 

4 

42 

2 

31 


December 26 

44 

8 

44 

5 

29 

4 

Average of 






1 

i 

Average of | 







Spring 

6x 

I 

46 

3 

29 


Autumn > 

44 

4 

43 

I 

38 

3 

QuMter 






1 

Quarter ) 









C xm ) 


Quantities of Wheat, Bablby, Oats, Peas, Beans, Indian Coen or Maize, 
Wheatmeal and Floue, Impoetbd in tlie Foue Ybaes 1871-74 ; also the Ooun- 
TEiBS from which the Wheat, Wheatmeal, and Flour were obtained. 


Wheat from— 

Bussia 

Denmark 

Germany 

France .. 

Austrian Territories .. .. 

Turkey and Wallaobia andl 
Moldavia J 

Egypt 

Dnited States 

Chili 

British North America 
Other countries 

Total Wheat 


Barley •• 

Oats * •* 

Peas 

Beans 

Indian Com, or Maize .* .. 

Wheatmeal and Flour firom— 

Germany 

Franco 

United States .. 

Bi itish North America . . * . 

Other countries 

Total Wheatmeal and 
Flour 

Indian ComlMeal 


1871. 

1878. 

1873. 

1874. 

cwts. 

oirts. 

cwts. 

cwts. 

i 5 . 6 * 9 , 43 i 

17,840,640 

9,598,096 

5.714.488 

130,370 

431,176 

301,758 

167,386 

3,049,031 

3,887,746 

2,153,857 

3,053,680 

134,841 

3,843,016 

1,170,511 

300,299 

239.147 

54.732 

19,730 

2,814 

1,418,886 

838,073 

367,487 

659,676 

884,396 

2, 337, *08 

1,360,401 

393,880 

13,405,057 

8,606,403 

19,741.716 

13.048,551 

549.529 

1 . 434 . 125 

1.557.118 

1.925,334 

3,J79,»64- 

1,719,378 

3.767,330 

3.807,174 

687,690 

1.997 . 731 

3,801,595 

1,506,277 

39,407,646 

41,990.338 

43.751,630 

41,479.460 



8.589,059 

15,078,140 

9.131,485 

11,379.736 

11,007,106 

11,567,058 

11,921,736 

11,396,010 

1 , 031,950 

1,290,076 

1,211,068 

1,808,980 

*,975,65* 

2,937,514 

2,976,500 

1,363,151 

16,831,499 

24,563,334 

18,768,127 

17,683,212 

967,892 

1,054,574 

687.243 

751,366 

37, *50 

1,341,465 

1,669,356 

659,568 

1,794,805 

743,411 

1,580,697 

3,190,235 

403,989 

339,300 

444-,7i9 

389,355 

780,80a 

917,308 

1,822,235 

1,139.084 

1 3,984,638 

4,396,059 

6,304,360 

6 , 329 » 6 o 8 

7,881 

5,384 

6,8j6 

8,511 


( XI7 ) 

The Atebage Pbices of Consols, of meat, of Meat, ana’ of Potatoes j also the AvebaoS! 
Ndmbee of Paotess relieved on the fes# dxiy of each Week ; and the Mean Tempeeatttbe, 
in each of the Twelve Quarters ending December 31st, 1874 •_ 


AVZSAGH PBICXS. 


llate n«- ; 




1873 £. \ 5. d. i 

5^- 3* i 3-0 55 4 j 

I ; Mean 6Ja. 


Mutioo. 1 


Mean 7 |d, Mean looa. 


Sept. 30 93 J 3*5 58 II 

Deo. 31 9 J| 5-9 57 3 

Mar. 31 913 3'9 55 10 

June 30 935 5*3 56 5 

Sept. 30 9 ij 3*8 61 4 


Ifean 6 Jd. Mean 7 |d. Mean 119 s. 

8 d. 6 d.— r 54 «.— 187 s. 
Mean 6 }d. I Mean 7 |d. Mean 171 s. 

8d. 179*.— 255s. 

Mean 6 |d. Mean 7 |d. Mean 3075 . 


^74 

Mar. 31 93 
June 30 93 


Bee, 31 93 4*7 44 4 j 

' Mean 6 ^d. 


I Mean 6 |d. { Mean 7 ^. Mean 107 s. 


Mean 6 }d I Mean 6 |d. j Mean 130 $. 
Mean 6 |{f. j Mean Sid» I Mean 9 c». 


Mean Mean 84 a. 6 d. 


Paufebisiu:. 


Qaarterly Average of the 
Ntunber of Ropers re- 
lieved on the Zas£ day of 
each vreek. 

Mean 

Tempe- 

rature. 

Xh-door. 

Out-door. 


I49»599 

776.793 

0 

43-6(| 

134,413 

724,463 

S ,-8 

«6.377 

681,987 

6i’i 

138,648 

675,598 

45*3 

150,392 

703 9 357 

39*4 

I35»49i 

666,126 

51*8 

1,7,674 

632,412 

6o*3 

■ 137.409 

635,316 

44*2 

146,082 

641,910 

41*4 

” 133,846 

614,738 

53-8 

[ 1,9.996 

592.958 

6o*9 

138.899 

587.776 ' 

42*3 


The annexed return shows the ntunto of Beasts exhibited and the 
prices realised for them at the Christmas markets since 1841 















( XV ) 


Atbragb Prices of British Wheat, Barley, and Oats, per Imperial 
Quarter, in each of the Sixteen Tears 1859-74. 


Year. 

Wheat 

Barley. 

Oats. 

Year. 

Wheat 

Barley. 

Oats. 


8. 

d. 

9 . 

d. 

a. 

d. 


8. 

d. 

S. 

d. 

a. 

d. 

1859 

43 

9 

33 

6 

33 

2 

1867 

64 

6 

40 

0 

26 

I 

i860 

53 

3 

J6 

7 

34 

5 

1868 

65 

9 

43 

0 

28 

I 

1861 

55 

4 

36 

I 

33 

9 

1869 

48 

2 

39 

5 

26 

0 

1862 

55 

5 

35 

I 

22 

7 

1870 

46 

10 

34 

7 

22 

10 

1863 . 

44 

9 

33 

TI 

21 

2 

18 7X 

56 

10 

36 

2 

35 

2 

1864 

40 

2 

29 

II 

20 

I 

1872 

57 

0 

37 

4 

23 

2 

1865 

41 

10 

29 

9 

21 

10 

1873 

58 

8 

40 

5 

35 

5 

1866 

49 

II 

37 

5 

34 

7 

1874 

55 

9 

44 ., 

11 

28 

10 


Certain Articles of Poreicn and Colonial Pbobuotion Imported in the Tears 
1871-74; and their Quantities. 




1871. 

1872. 

1873. 

1874. 

Animals, Living : 

Oxen, Bulls, and Cows, nnmher 

208,472 

139,468 

157,549 

.357,831 

Calves 

9 9 

40,139 

33.535 

43,338 

36,041 

Sheep 

Lambs.. .. .. •• 

n 

} 917,076 

809,822 

851,035 

758,902 

Swine and Hogs.. .. 

? * 

B$,622 

i6;ioi 

80,976 

115,389 

Bones (burnt or not, or as 
oh^c?ooal) 

ammall 
tons 7 

100,857 

111,692 

69,945 

82,242 

Cotton, Baw 

cwts. 

15,876,248 

1*, 578,906 

■13,693,47* 

14,062,075 

Flax .. 

?> 

3,587,066 

2,022,507 

3,194,473 

1,^73,993 

Onano *. .. 

> } 

178,808 

118,704 

1,105,983 

184,921 

112,285 

Hemp 

>» 

1,395,813 

1,151,030 

X, 241,115 

Hops 

Hides untanned; Dry .. 

f 9 

218,664 

135,965 

123,228 

146,233 

99 . 

599,933 

815,541 

,615.548 , 

554,964 

„ „ Wet 

ft 

678,43* 

626,064 

711,040 

711,161 , 

Petroleum 

tuns 

55, 808 i 

25,300 

65,630 

85,630' 

Oilseed Cakes .* .« .. 

tons 

163,804 

847,835 

134,300 

138,119 

157,476 

Potatoes 

owts. 

5,987,439 

1,138,081 

7,473,130 

3.99t>,99l 

Butter .. 

9 1 

1,334,785 

1,177,719 

1,620,674 

Cheese 

9 9 

1,316,400 

1.057,883 

1.355,167 

1,488,223 

Eggs .. .« per great hundred 

3,337,175 

4,429,990 

5,500,177 

5,673,049 

Lard 

cwts. 

477,147 

578,676 

617,044 

374,581 

Bacon and Hams .« .. 

9 9 

1,093,838 

2,001,855 

• 1,973,314 

1,541.681 j 

Salt Beef .. .« .. 

91 

*79.179 

193.315 

118,563 

13i-,S3» ■ 

Salt Pork 

9 9 

366,967 

212,382 

266,084 

287,238 

Clover Seeds 

9 9 

340,506 

290,849 

178J419 

, 256,025 

Flax-seed and Linseed . . 

qrs. 

1, 310^147 

1,514,947 

1,443,018 ' 

. 1,682,875 

Bape 

' 99 

665,45* 

246,549 

175.813 

' 9?9r78x . 

Sheep and Lambs* Wool 

Ihs. 

319,385.049 

302,500,925 

313,061,144. 

,338,800,481 






( SVI ) 


AGBEAGE tinder each Description of Obop, Fallow, and 

Gbeat Bbixain and 



GS&A.T Bbitain. 


Descbiftion of Cbofs and Lxrs Siocs. 

1872. 

1873. 

1874. 

C!obn Cbops : — 

Acres. 

Acres. 

Acres. 

Wheat .• 

3.598,957 

3,490.380 

3.630,300 

Baxley or Bere 

3,316,332 

2,335.913 

3,287,987 


3,705,837 

3,676,227 

3,596,384 

Eye •• 

66,875 

51.634 

47,228 


524,005 

586,561 

559,044 


361,545 

318.213 

310,547 

Total Oobn Obops .. *. 

9.573.551 

9.458,938 

9,431.490 

Gbeen Obops 




Potatoes ' 

564,088 

514,682 

520,430 

Turnips and Swedes 

3,083,507 

2,121,908 

3,133,336 

Mangold 

329,190 

335.703 

322,614 

Gaizots 

16,499 

^5.503 

13.937 

Cabbage, KoM-rabi, and Rape 

177,800 

174,763 

169,385 

Yetches, Lnceme, and any other cropl 
(except clover or grass) .. 

445.299 

423.939 

431,678 

Total Gbbeh Obops •• «. 

3.616,383 

3,576,486 

3,581,370 

Otheb Obops, Gbass, &c. 




Flax 

X5.357 

14,683 

9.394 

Hops .. .. * 

61,927 

63,378 

65.805 

Bare fallow or nncropped arable land 

647,898 

706,498 

660,206 

Clover and artificial and other grasses) 
under rotation / 

4,513,451 

4,566,818 

4,340,742 

Permanent pasture, meadow, or grass! 




not broken up in rotation (exdosivel 

12,575.606 

23,915.929 

13,178,012 

of heath or monntsdn land) .. j 

liivE Stock:— 

No. 

No. 

No. 

Oattle .. ; 

5,624,994 

5.964,549 

6,125,491 

Sheep .. 

27,921,507 

29,437.635 

30,313,941 

Pigs .. .. .. 

3,77^,749 

2,500,259 

2,422,832 

Total number of horses used for) 
agriculture, unbroken horses,! 

1,258,020 

2,236,739 

and mares kept solely fori 

^>276,444 

breeding 




Acrei^e of orchanl, or of arable or grass-) 
land, used also for firuit-irees .. . . | 

169,808 

148,221 

150,536 

Acreage of woods, coppices, and plan-) 
txtions .. 

2,187,078 

2,187,078 

3,187,078 

A 
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Gbass, and Nxtmber of Cattle, 
Ireland, in 1872-73-74. 


Sheep, and Pios, in 


2,090,673 1,930,824 1,901,508 


122,003 129,432 


2 

1.799.930 1.837.483 1.906,083 

10,241,513 10,420,695 io;47«,i6x 


4.057.153 

4,151,561 

4.118,113 

4,262, ri7 

4.486,453 

4,437.613 

1,385.386 

i, 044 ,si 8 

1,096,494 

540,745 

531,708 

535.770 


315.173 

325,173 


TJirmBD Enrosou, 
inclading tlie Islands. 
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The following remarks relating to Irish and Foreign Butter and 
to Cheese are extiracted from ‘ The Grocer * : — 

Tt itrtt Butter. — The transactions in January were small, and 
butter was offered for resale below the prices current in the Irish 
markets; the board prices in the Cork market at the end of this 
month were 154®. for firsts and seconds, whilst in the London 
markets the nearly nominal quotations varied according to fresh- 
ness from 142s. to 156s. for firsts. The transactions in Febmary 
were very limited; the range in prices was great, owing to a 
portion of the stock consisting of stale parcels offered for resale. 
There was scarcely enough doing in sales of Irish butter in March 
to establish market values. In the first week of April the stock of 
Ii’ish butter at the public wharves amounted only to 75 firkins ; 
transactions were very few this month, and chiefly of low quality. 
The month of April commenced with a stock of only 28 firkins of 
Irish lying at the public wharves, and very little over 1000 pack- 
ages of foreign ; but, with increased supplies of the latter coming 
forward, prices gave way rapidly; the transactions were small. 
In June the effects of the shortness of the grass-crop began to tell 
upon the market, and led to a little more disposition on the part of 
the trade to buy. In July the transactions — ^^with the exception of 
a few small sales of Oorks< — ^were very limited. The great heat 
of the weather, and the high prices asked, seemed combined to 
cause the trade to be afraid to hold quantity. In the early part of 
August there was a little more doing in sales of Irish butter, but 
towards the close of the month, the trade, though lightly stocked, 
seemed afraid to follow the advanced rates asked. 

The early part of the month of September was cooler and 
showery, greatly improving the appearance of the pastui'e-lands ; 
the last two weeks fine and much warmer, but the trausactions for 
Irish hutter were so few that quotations were governed more by 
the prices paying in Ireland than by the amount of business doing 
in the London market. The trade was out of stock, but refused 
to buy at the rates asked : the northern markets, however, took 
it freely. In October the trade still thought the asking rates too 
high, and have operated so sparingly that quotations continued 
nearly nondnal, shippers in the mean time found willing buyers in 
the northern towns. The transactions, in November were very 
limited, so much so, that quotations were nearly nominal. In De-» 
camber the transactions were also very limited, and confined chiefiy 
to the sales of third and fourth Corks. 

FUesioet Butter, — January supplies were considerably above 
average cues; but with comparative light stocks lying in the 
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London markets, and an active demand for it from onr northern 
markets, all was cleared off fast as to hand ; quotations for best 
Normandys ranging from 144s. to 156fi. There was a steady 
demand for American. In February the arrivals were large, a 
great portion of them were of second-rate and inferior qualities. 
Supplies of foreign butter in March were considerably above ave- 
rage ones. In April supplies continued to arrive in excess of those 
usual at this period of the year, but the demand was such as to 
clear all off fast as to hand. In May, best Normandys began at 
130s. to 140a.; at the end of the month, 112s. to 120s,, the lowest 
price throughout the season : the want of rain and the fear of short 
crops then began to be felt. In France the want of rain was felt 
in June, and advancing prices was the result. In the early part 
of July the supplies were heavy, but became lighter towards the 
end ; the heat of the weather rendered it difficult to bring it here 
in good condition, both importers and the trade were afraid to hold 
quantity. Supplies of foreign butter in August were large, and a con- 
siderable portion of these were second-rate and inferior. The supplies 
of foreign butter in September were not quite so heavy, and there 
was a large proportion of second-rate and inferior amongst them ; 
these descriptions were pressed at irregular rates, but finest held 
steadily. In October the supplies fox this period of the year con- 
tinued large ; ;a great portion, however, was of very middling 
quality. For November supplies were large — say, including the 
out-ports, over 150,000 packages — a considerable portion consisted 
of doubtful qualities, the sale of which was anxiously pressed at 
seemingly low prices. In December the supplies were unnaturally 
large for the season, and a great deal of foreign butter of doubtful 
character was received, causing a wide range in prices, 

Ohbbsb, — In January holders of fine English were very 
and, as usual there was a wide range in prices. In February there 
Tvas also a firm market for all fine qualities, many of the buyers 
for countiy towns paying higher prices for fine English than those 
quoted in the London market. There -was a steady demand for 
best qualities of American. In March the market was firm, closing 
at the highest quotations, and really fine English was scarce. In 
April the market was firm : there was a difficulty in obtaining a 
quantity of really fine English, and good useful parcels were in 
better demand. In May the best English held ' steadily, searoefy 
any variation in price; the demand for American, although not what 
is termed active, was sufficient to clear off ne^iTly all theold. By 
June the shortness of the grass led the makers of EngUi^ to , expect 
a sjnaller make than usual, a firm market for fine was thus 6aui^ 
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In July the scarcity of food for cows cansed firmness to be shown 
by the makers of fine English. In August new English began to' 
be quoted ; in fact, ■very, little good old was kept, the scarcity of 
food for cows throughout the summer, and consequently a lessened 
Tmalrfi gavo fiminess to the msikers of best qualities. Country 
buyers were keen competitors with the London dealers ; the, heat, 
of the weather, at the close of this month, causing it to he safer to 
move American cheese in its packages than English without them, 
assisted sales of the former. In September the makers of English 
cheese, helie’Ving last suinmer’s production to have been lessened 
by the scarcity of food, held finest qualtities very firmly, asking 
such prices as left little prospect of profit by the resale of them. 
In October holders of finest qualities were firm, both English and 
American. In November, holders of best English were very firm; 
the makers of finest qualities showed no disposition to press sales 
at present rates; supplies of American were rather below the 
average.. In December th^ie was scarcely any variation in prices, 
and liold,er8 of fine qualiiies were firm ; at the close of the month 
there was a little more doing in sal^ of American. 

CoEK Butter MARBaer. — ^The hope is generally entertained at the 
opening of each season that the high range of prices of the preceding 
one was ezoeptional, and that more moderate figures will preyail 
during the future ; therefore, chough the market opened in April 
at the extreme price of 160s. for first and second qualities, a rapid 
fall was s<^ expected, and did take place, for by the end of May 
the prices of firsts, seconds, and thirds stood at 118s., 114s., and 
105a. respectively, which were very nearly the same as those of the 
corresponding date in 1873. However, the continued dry weather 
of last s u m m er soon made it evident that lower prices could not 
he expected, andj as week after week passed without a return of 
the rain, which it is generally quite safe to predict in Irdand, it 
became evident that the make of butter must suffer in quantity ; the 
result was that prices showed a gradual but constant advance since 
June last unto, the present time, and the season seems likely to* 
dose with higher rates than have ever yet been known. The total 
receipts butter to the Cork market, for 1874, amount to 350,000* 
ffrMns, of a value of about 1,600,000?. Compared with 1873 the 
receipts show a falling off of about 12,000 firkins, hut the money, 
value of 1874 exceeds that for 187a 12,000 firkins seem a smaller 

deficiency than the great drought of last summer would cause ; hut 
it must he remembered that 1873 was i'tself a year of short pro-^ 
duction, being 35,000 firkins less than that of 1872. 

, A» AarmcAn Cheese Baiet.— « The Old Fairfield Cheese Factory, 
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of Herkimer County, New York, is one of the most noted in the 
States, It was erected in 1864, and has from the first enjoyed tho 
reputation of turning out what is known in the trade as ‘ gilt-edged 
fancy cheese.’ It was in the southern part of the town of Fairfield 
that cheese-dairying took its rise as a speciality something like 
seventy years ago. The factory is designed to take the milk of 
1000 cows. The large manufacturing-room is provided with five 
double vats, capable of holding 600 gallons each. The press-room 
is provided with a number of presses, where thirty or more cheeses 
can be pressed at a time. Above the press-room and wood-shed is 
a large room with proper fixtures, where the spring and fall cheese 
can be kept and cured. The factory is fed with water from the 
celebrated Maltanner Spring, which rises near by, and forms a largo 
stream capable of driving machinery. This stream passes within a 
few feet of the end of the manufacturing-room. A large ice-house 
is connected with the establishment. The factory was erected by 
a stock company at a cost of about 6000 dols. The Old Fairfield 
Factory has had abundant reasons for success — ^viz., high, rich, roll- 
ing lands, affording sweet and nutritious feed, the pastures generally 
having been long in grass ; plenty of cool, sweet water distributed 
over the farms; care in the handling of milk at the farm; and, 
finally, high skill in manufacturing at the factory. Mr, Fairchild,, 
the present manager and manufacturer, says the average number of 
cows from which milk was delivered in the past season was 900, 
and the largest delivery of milk in any one day was 20,136 lbs* 
During the best of the season 33 cheeses per day have heen made^ 
weighing 88 lbs, eaob, and pressed in 16j-inob hoops.” 

“ The milk is set at a temperature of 82°, and the curd is fit to* 
cut in about 60 minutes. It is out lengthwise stnd crosswise With 
the perpendicular knives, and once through with the horizontal 
knives; then heat is gradually applied until a temperature of 100° 
is reached, the curds, meanwhile, being carefully stirred to keep 
from packing. The time for scalding the curds occupies from 
one to three hours, according to tile temperature of the weather 
and the condition of the milk. If the curds are likely to lose 
heat while scalding, the vats are covered, as it is not desired that 
the heat should get below 94^, After the acid is properly de- 
veloped the whey is drawn and the curds reduced to a temperature 
of about 84°, salted, and put to press. The rate of salting is ,3 lbs* 
of salt for 1000 lbs. of milk. In cutting the curds the particle^ are 
left in cubes about three-eighths of an inch in size.” 



STATISTICS OF DAIRY PRODUCE. 

(^efoUowiiig Quotatiom, are eximdedfrom * Die Grocer,*) 

PniOES OuauBNa* on lat Saturday in January of each Year, from the latest actual Market Sales. 
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Statembst of ihe Quastitt and Valite of Butter imported from the 
United States, Beloiu&t, France and HoliiAXd; and of Cheese 
imported from the United States and Holland, 1864-73. 



UNITED STATES. 


Quantities. 

Commted 

Beal value. 

QoaniitieA ' 

Computed 
Beal value. 

Cwts. 

£. jj 

Cwts. 

£. 

141,671 

780,024 |; 

466,988 

1 , 213,890 

85,116 

457.703 |! 

442,913 

1 , 296,204 

16,059 

77,754 I; 

415.716 

1 , 386,447 

39,035 

II 3 . 29 O p 

516,740 

1 . 470,017 

7.117 

37.279 i 

489 , 1 x 7 

1 . 439,380 

17,103 

84,603 

487,870 

1 , 612,325 

16,915 

80,928 

555.385 

1 , 861,263 

83.775 

394.359 

731.316 

2 , 014,805 

45,765 

199,679 

598,198 

r, 7 or ,435 

43,406 

199,639 

790,138 

1 , 353.^81 


BELGIUM. ^ 



Cwts. 

A 1 

Cwta. 


1864 

81.575 

470,167 It 

163,020 


1865 

70,6x9 

433,179 , 

353,115 

1.867,085 

1866 4. 

76,667 

426,712 

451.196 

1,176,493 

1867 .. 

80,754 

470,464 

450,695 

1.165.147 

1868 .. 

70,456 

405.987 

393.578 

2,156,824 

1869 .. 

I 85,789 

481,609 

407,432 

•1,131,450 

1870 .. 

1 84,408 

516,645 1 

289,692 

1,671,899 

3871 .. 

94,539 

523,460 ' 

3^4.683 

1,636,006 

1872 .. 

i 74.191 

409,555 i 

355 >89 

r. 916, 795 

1873 .. 

1 76,610 

439.501 , 

446,550 

— - 

1,409,861 


Cwt6. 

336.224 

345,026 

383.225 
336,217 

343.323 

4I5>I78 

406,795 

390,616 

269,091 

279.004 


£. 

1,774,462 

1,886,486 

1,979,070 

1 ^ 733.459 

1,992,414 

2,253,420 

2,388,459 

1,986,708 

1 . 358,579 

453.875 


’Cwts. 
336, 83t 
386,962 
426,559 
332,628 

329,565 

426,913 

422,553 

348,148 

329.535 

336.654 


£. 

881,972 

X, 100,037 

1,3x7, 23t 
961,245 
959.547 
1,262, lor 
1,204,830 
954,236 

942,537 

1,0x3,233 
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L — On the Valuation of Unexhausted Manures. By J. B. LaweS, 

F.R.S., F.C.S. 

On April 4, 1870, I read a Paper before the London Farmers’ 
Club, on the “ Exhaustion of the Soil, in relation to Landlord’s 
Covenants, and the Valuation of Unexhausted Improvements.” 
The object of the first part of that Paper was to point out and 
illustrate the difference between those properties of the soil 
which are known under the term of condition^ and those which 
are included under the term natural^ or standard fertility. 

I defined condition ot land to be due to the accumulation 
within the soil of manurial matters which may be withdrawn, 
or reduced, by cropping, within a comparatively short period of 
time. Condition was stated to be a quality dependent on the 
expenditure of. the tenant ; and, subject to the terms of his 
holding, may be considered to be his property. 

The natural or standard fertility of a soil, on the other hand, 
was the property of the landlord ; upon it depended, in a great 
measure, the amount of rent he was able to obtain for his land ; 
and although this .natural fertility was not absolutely inex- 
haustible, it was very little liable to injury from any system of 
agriculture which, so far as present appearances enable us to 
judge, had any prospect of prevailing in this country. 

The second part of the Paper related to the question of the 
valuation of unexhausted manures ; and, taking into considera- 
tion the great difficulty in laying down rules which would be 
generally applicable for the estimation of the productive , capa- 
bility, and consequently of the money-value, of the residue of 
the manures which have already yielded a crop, I suggested 
whether it would not be possible to confine the valuation to 
what was above ground, and had a recognised money-value, 
and, in so doing, to do full justice to the outgoing tenant. , 

VOL. XI.— S, S. B 
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About tbe time that tliat Paper was read, Parliament was. 
discussing Mr. Gladstone’s Irish Land Act, which afterwards 
became the law of the land. Under that Act an outgoing 
tenant is entitled to claim compensation for “ tillages, manures, 
or other iilce farming works, the benefit of which is unexhausted 
at the time of the tenant quitting his holding.” The Act is' very 
explicit in all that relates to the legal machinery by which claims 
may be tried or established ; but it gives no information as to what 
constitutes unexhausted value, or how that value is to be estimated. 

It could hardly be doubted that on a subject so complicated, 
and in regard to which the best authorities might differ in 
opinion very widely, much litigation would take place. Extra- 
vagant claims have been put forward ; and, if current report 
may be trusted, there is considerable dissatisfaction with the 
'ivorking of the Act among the Irish tenantry. 

In 1873, an English gentleman, who had been the assignee of 
a lease granted to a previous tenant by the late Dulce of Leinster, 
made, at the expiration of his term, very large claims upon the 
landlord for unexhausted tillages and manures. The case was 
tried before the Chairman of Quarter Sessions ; and the judg- 
ment being adverse to the- tenant, he appealed, and the cause 
was then heard by the Lord Chief Justice of Ireland. On that 
occasion I was present as a witness for the defendant; and 
I had ample opportunity of observing how greftt were the diffi- 
culties with which both the Judge and the opposing counsel had 
to contend. On my return to England, I wrote a pamphlet on 
‘ U nexhausted T illages ?ind Manures, with reference to the Landlord 
and Tenant (Ireland) Act,’ Part of the Paper had reference to 
the trial, and had, therefore, only a local and temporary interest.. 
The remainder was devoted to an attempt to place a value on. 
the unexhausted residue, under various circumstances, of the 
most important of the manures which are likely to become the 
subjects of claim for compensation. 

In reference to this subject, the Committee on “ Unexhausted 
Improvements” appointed by the Council of the Central and 
Associated Chambers of Agriculture, have done good service in 
collecting particulars of the allowances to the outgoing tenant 
for purchased cattle^food and manures, and other improvements, 
according to the established custom in different counties and- 
districts. 

Further, it is now a much-debated question, whether there 
should not be legislation in regard to England and Scotland, as 
already there is for Ireland, to secure to the outgoing tenant 
compensation for his unexhausted improvements; and, among 
others, especially for the unexhausted residue of purchased 
feeding-stufis and manures. 
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It seems desirable, therefore, at the present time, to pass in 
review the state of existing knowledge on the subject of the 
value of such unexhausted improvements, and to compare the 
results arrived at by different methods, or on different bases of 
valuation. Accordingly, I propose to consider the basis, and the 
results, of the estimates of the value of the unexhausted residue 
of purchased (or saleable) feeding-stuffs and manures — 

First : As set forth in my Paper on ‘ Unexhausted Tillages 
and Manures with reference to the Landlord and Tenant (Ire- 
land) Act/ 

Secondly: According to the established custom of various 
counties and districts, as recorded by the Committee on Un- 
exhausted Improvements appointed by the Council of the Central 
and Associated Chambers of Agriculture. 

Thirdly: Confining the valuation to what is above ground, 
and has a recognised and easily-ascertainable money-value. 

Section I. — Valuation of the Unexhausted Residue of purchased 
Feeding-stuffs and Manures^ founded on the original Manure- 
value of the Article^ and on the results of direct experiments^ 
and of common experience^ with different Manures . . 

In the first place, I propose to direct attention to some of the 
data furnished by my experiments at Rothamsted, in regard to 
the amount, and to the condition, of the unexhausted residue left 
in the soil by different descriptions of manure ; and to attempt 
to construct a scale of valuation for different manures, founded 
partly on those data, and partly on the recognised experience of 
practical agriculture. 

Manuees. 

, Before considering the question of unexhausted manures, 
it will be well to say a few words on the action and value of 
manures generally, and especially on the difference in the action 
and value of different descriptions of manure. 

The term manure includes a great variety of substances, 
which, when applied to the soil, increase the growth of crops. 
Formerly, the only manure employed was that produced by 
animals consuming food, and using litter, which were exclu- 
sively .the produce of the farm itself. Modern agriculture has 
greatly altered this state of things. We have now a long list of 
manures, derived from sources external to the farm itself, which 
are in comnion use by farmers. 

The following is an enumeration of the most important of 
the 3nanures,-the unexhausted residues .from whicfh are likely to 
become the subjects of claim for compensation. ^ 
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1. Manure produced from purchased (or saleable) feeding- 
stufis. 

2. Farmyard, or town-stable, manure. 

3- Rapecake (or other cake) used as manure. 

4. Bones. 

5. Nitrate of soda. 

6. Sulphate of ammonia. 

7. Superphosphate of lime, made from mineral phosphates. 

8. Guano, in its natural state, or manufactured. 

9. Other manures of more or less unknown composition.* 

10. Liming, chalking, marling, &c. ^ 

The difference in the price at which the different items of 
purchased manure in this list can be brought upon the farm is 
very wide indeed. 

liBy way of illustration, it may be assumed that town-made 
dung will, in the majority of cases in which it is largely used, 
cost the farmer about Is, 6d, per ton delivered on his farm. 
Nitrate of soda will, however, cost him, say 15s. per cwt., some- 
times more and sometimes less. Thus, he finds it worth his 
while to give about as much for 1 cwt. of nitrate of soda, 
as for 2 tons of stable-dung; or, in other words, about 40 
times as much for an equal weight of the one manure as of the 
other. 

Sulphate of ammonia is dearer than nitrate of soda ; and 
although it is not purchased to any great extent by the 
farmer, it is much used in the manufacture of mixed artificial 
manures. 

Again, Peruvian guano contains, when of good quality, a 
considerable quantity of ammonia, as well as phosphates, and' 
it costs about 13/. per ton ; whilst inferior guano, poor in am- 
monia but rich in phosphate of lime, and superphosphate of 
lime containing no ammonia at all, sell for only from one-third 
to one-half as much. 

Nitrate of soda contains nitrogen as nitric acid ; sulphate of 
ammonia contains it as ammonia; and Pemvian guano also 
contains, or by decomposition yields, it as ammonia. In fact, 
the money-value as manure, of nitrate of soda, or of sulphate of 
ammonia, is exclusively, and that of Peruvian guano chiefly, 
due to the nitrogen they contain. 

Thus it will be seen that the highest-priced manures are 
those which are rich in nitrogen. A few illustrations may here 
be given of the effects of nitrogenous manures upon the growth 
of crops. 


* Of sacb. manares, the Schedules of the Oommitiee on TTnexhansied Improve- 
ments Include particulars relating to Kainit, ashes, nighfrsoil, town manure, 
soot, sea-weed, fish, and “ other fertiliserB unenumerated,” 
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Barley has now been grown in one field at Rothamsted for 23 
years in succession. On one portion there has been applied, 
every year, a mineral manure, consisting of salts of potass, soda, 
and magnesia, and superphosphate of lime; and the average 
produce over the 23 years has been 26 J bushels of dressed coi'n 
per statute acre. On other portions there were used, every year, 
the same mineral manures, with the addition of ammonia-salts 
or nitrate of soda, and the average produce then reached very 
nearly 49 bushels per acre per annum ; or nearly double that 
by the mineral manures used alone. Indeed, the produce' ob- 
tained by using this mixture of mineral and nitrogenous manure 
was even rather higher than that yielded by the use, for 23 years in 
succession on the same land, df 14 tons of farmyard-manure per 
acre per annum. 

In an imfiiediately adjoining field wheat has been grown, 
without manure, and by different descriptions of manure, for 31 
years in succession, and with very similar results. Mineral 
manures alone have given very little increase of produce ; nitro- 
genous manures alone, in the form of ammonia-salts or nitrate 
of soda, have given considerably more produce than mineral 
manure alone ; and the mixture of mineral and nitrogenous 
manures has yielded much more still, and more, of both corn 
and straw, than the annual application of farmyard-manure. 

Thus, then, not only are those manures which are rich in 
nitrogen the highest priced, but direct experiments, extending 
over a long series of years, have shown that nitrogen has in 
reality a higher money-value for the purposes of manure than 
any of the other substances used. 

It will be seen further on, how much the settlement of all 
questions of compensation for unexhausted manures must depend 
upon the estimate formed of the amount, and of the condition*, 
of the nitrogen of the manure remaining in the soil ; and how 
much this, in its turn, must depend on the description of the 
manure employed, the character of the soil to which it has 
been applied, the characters of the climate or of particular 
seasons, and the kinds of crop which have been grown since the 
application. 

Unexhausted Manures. 

When a manure is applied to the soil, what happens ? , This 
point may be illustrated very usefully for our present purpose 
by reference to direct results obtained at Rothamsted. 

To certain plots given quantities of salts of potass, sqda, and 
magnesia, superphosphate of lime, and salts of ammonia (or 
nitrate of soda), have been applied every year ; and for between 
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twenty and tliirty years full crops of wheat and of barley have 
been obtained under this treatment. 

Analysis of the produce has shown that a large proportion of 
the nitrogen supplied in the manure has remained unrecovered 
in the increase of the crop produced by its use. Still, any 
reduction in the quantity annually applied was followed by a 
diminution in the amount of the crop ; or, if the application 
were entirely stopped, there was frequently little or no effect 
upon succeeding crops from any unexhausted residue. 

Analysis pf the soil showed that a portion of the nitrogen of 
the manure which was not recovered in the increase of crop was 
accumulated within the soil. But there yet remained a large 
amount of the supplied nitrogen to be otherwise accounted for 
than either in the crop or in the soil. 

It was next determined that the drainage-water from the 
various plots of the experimental wheat-field, which was already 
pipe-drained, should be examined. Numerous samples, of the 
drainage-water from the differently-manured plots, collected at 
different periods of the year, have, by their own desire, been 
supplied for analysis, inde^ndently, to Professor Voelcker and 
to Professor Frankland. Their analyses proved that the drain- 
age-waters frequently contained a large amount of nitrogen in 
the form of nitrates ; that the quantity of nitrates was the greater 
the greater the amount of ammonia-salts applied as manure; 
and that (after autumn-sowing) the quantity was very much 
greater in the winter, than subsequently in the spring and 
summer. 

In one case, after a heavy dressing of ammonia-salts, Dr. 
Frankland found a quantity of nitrates in the drainage-water, 
which would correspond to a loss of nearly 18 lbs. of nitrogen 
per statute acre, provided an inch of rain had passed as drainage 
of that strength. On another occasion, after a heavy dressing 
of nitrate of soda, Dr. Voelcker found a quantity of nitrates in 
the drainage-water, which, reckoned in the same way, would be 
equivalent to a loss of about 13 lbs, of nitrogen per acre. 

Lastly, on this point, calculation led to the conclusion, that 
most probably the whole of the nitrogen which had been sup- 
plied as manure in the ammonia-salts or nitrate of soda, and 
which was not either recovered in the increase of crop, or 
retained by the soil in a very slowly available condition, was 
drained away and lost. 

When the manure employed contains or yields ammonia, what 
happens is, that the ammonia becomes more or less rapidly oxi- 
dat^ in the soil, and so converted into nitric acid, which is 
washed away in the dramage-water, chiefly in combination with 
lime, or soda, or, both, if not in the mean time taken . up by a 
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-growing plant. When, however, nitrate of soda is applied, its 
.great solubility, and the much less power of the soil for the 
absorption of it, or of its products of decomposition, than for 
that of ammonia, render it more liable still to loss by drainage 
if heavy rain should follow soon after sowing. 

Although the nitrogen of manures is thus found to be very 
liable to loss by drainage, direct experiments show that the two 
important mineral constituents — phosphoric add and potass — ^are 
much less liable to such loss. 

Thus, Dr. Voelcker’s analyses of the drainage-waters showed 
them to contain very little of either phosphoric acid or potass ; 
and analyses of the soils themselves, made by Hermann von 
Liebig, son of the late Baron Liebig, showed that they con- 
tained considerably more of both phosphoric acid and potass — 
especially in the upper layers — ^the greater had been the supplies 
•of them by manure. Experiments in th6 field further showed 
that these substances, though remaining dormant and ineffective 
in the soil in the absence of a sufficient supply of nitrogen, 
become effective even for twenty years or more, after their 
application, if nitrogen in an available form be also provided 
within the soil. 

Of the three constituents of manures — nitrogen^ phosphoric 
^acid^ and potass — ^which, in the sense that by the production and 
sale of corn and meat they are the most likely to become rela- 
tively deficient, are the most important constituents of manures 
generally, it is then proved, that the nitrogen is, at any rate 
when applied to ammonia-salts or nitrate of soda, very liable to 
loss by drainage, whilst the phosphoric acid and potass are, in a 
much greater degree, retained by the soil. 

When farmyard-nianure is employed, or other manures con- 
taining a large quantity of nitrogenous organic matter are 
used, the result is not quite so simple. For example, in farm- 
yard-manure a portion of the nitrogen exists as ready-formed 
ammonia, but a large proportion becomes pnly very gradually 
converted into ammonia as the nitrogenous organic matter 
decomposes in the soil. Indeed, owing to the slow decom- 
position of dung, and the tardiness with which a large pro- 
portion of its nitrogen becomes available for the use of the 
growing crop, three or four times more nitrogen in the form of 
•dung, than in active artificial manures, must be applied to 
produce the same effect upon the immediately succeeding crop. 

How slow is the perfect decomposition of dung in the soil, 
and how slowly a large proportion of its nitrogen becomes 
available for the use of growing crops, is strikingly illustrated 
in the following facts : 

In the esperiments at Rothamsted on permanent grass4and, one 
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plot received 14 tons of farmjard-manure per acre per annum, 
for 8 years, 1856-63, and gave an average produce of 43 cwts. 
of hay, against 23f cwts. on the unmanured plot over the same 
period. During the subsequent 11 years, 1864-74, there has 
been no further application of dung or of any other manure on 
the previously dunged plot, and the average produce over the 
11 years has been 33 J cwts. of hay, against 19^ over the same 
period on the plot unmanured from the commencement. The 
total increase during the 8 years of the application of the dung 
was 7 tons 12-^ cwts. of hay ; and the total increase during 
the next 11 years, due to the residue of the dung previously ap- 
plied, was 7 tons 13^ cwts. ; but it has fallen off very much 
during the later years, averaging considerably less than one-half 
as much over the last 5, as over the first 6 of the 11 years. It is 
probable, that during the whole 19 years, not more than two- 
thirds as much nitrogen has been removed in the total produce 
of hay as was supplied in the manure, and the increase of nitro- 
gen over that contained in the persmanently unmanured produce 
has probably been not one-fourth as much as was supplied. 

Again, for twenty years in succession 14 tons of dung were 
applied per acre on one plot in the experimental barley-field. 
Calculation showed that a much smaller proportion of the nitro- 
gen of the dung was taken up by the increase of crop, than of 
diat supplied in ammonia-salts or nitrate of soda ; and, judging ' 
from other experiments, it is concluded that the percentage of 
nitrogen in the surface-soil has been increased by the residue of 
the dung to nearly double that of any other plot in the field. 
Yet when, after twenty years, the application of dung was 
stopped on one-half of the plot, and continued on the other half, 
the average produce over the next three years was, without 
further application, 44 bushels of dressed corn, and 2684 lbs. 
of straw ; but where the application was continued, it was, over 
the same three years, 52J bushels of dressed corn, and 3502 lbs. 
of straw; or there was an average per acre per annum of 
bushels more of dressed corn, and 818 lbs. more straw, where 
the dung was applied afresh, than where the application had 
been discontinued. It is true that the produce without further 
application was large, and no doubt largely due to the residue 
from the previous applications of dung ; but, notwithstanding 
the very great accumulation within the soil of nitrogen, and, 
doubtless, of all other constituents also, the produce did not 
reach the maximum which the characters of the seasons admitted 
of, but was considerably exceeded on the fresh application of 
dung. 

Dung, however, possesses two very important properties — one 
mechanical and the other chemical. By reason of its bulk, and 
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the quantity of organic matter it contains, it serves to render 
the soil more open and porous, and so to enable it not only to 
retain more water in a favourable condition, but also to absorb 
and retain more of the valuable constituents of the manure, and 
so to arrest the passage of them in solution into the drains^ 
Further, by the gradual decomposition of the organic matter of 
the dung, the pores of the soil become filled with carbonic acid, 
which probably serves to retard the oxidation of the ammonia 
into the more soluble form of nitric acid, in which it would be 
more liable to be washed out and lost by drainage. From these 
facts it will be readily understood how it is that dung is more 
lasting in its effects than the more active artificial manures. 

Still, in the experiments at Rothamsted in which dung has 
been applied year after year for many years in succession, there 
is a large amount of the nitrogen so supplied which is not yef 
accounted for either in the increase of crop or in the soil. 
Whether there is an ultimate loss of a greater or a less pro- 
portion of that supplied than when ammonia-salts or nitrate of 
soda is used ; whether the loss will be proportionally the same 
when dung is used in more moderate quantity ; or whether the 
loss be wholly, or chiefly, by drainage, or in other ways, the 
evidence at present at command is not sufficient to determine 
with certainty. 

From the foregoing observations on the chai'acteristics of 
some of the most important descriptions of manure, it will be 
obvious how essential it is to take into careful consideration the 
peculiar properties, and probable duration of effect, of different 
manures, if we would hope to arrive at anything like a fair 
estimate of the money-value of the unexhausted residue they 
leave in the soil under various circumstances. 

Guided by such knowledge as I possess on the various essen- 
tial points of the question, I will now endeavour to estimate the 
value of the unexhausted residue of various manures, under the 
circumstances in which that value is most likely to become 
the subject of claim for compensation. In all cases, the valuation 
is expressed in the number of shillings estimated to be due to 
the outgoing tenant, for twenty shillings original manure’-vahie* 
The valuations given must, however, be taken as only approxi- 
mately correct, as the amounts due might be affected very 
materially — according to the cleanliness or foulness of the land, 
the lightness or heaviness of the soil, the dryness or wetness 
of the locality or of particular seasons, and the difference be- 
tween the purchasing price of the food or manure and its actual 
and relative value. 
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1. ilAmiKE FROM Purchased (or Saleable) Feedihg-stuffs. 

Claims for compensation for nnexliausted manures will pro- 
bably arise more frequently under this head than under any 
other. It will be necessary, therefore, to consider the question 
in some detail. 

When the farmer uses purchased feeding-stuffs, or food the’ 
produce of the farm which he would otherwise be justified in 
selling, he looks for his remuneration partly to the increased 
value of. his animals, and partly to the value of the manure 
obtained from them. The increased value of the animals is of 
itself seldom, if ever, equal to the cost of the food consumed. 
Unless, therefore, the outgoing tenant can rely upon obtaining 
compensation for the value of the manure produced from such 
food, he must either cease to purchase it, and feed his animals 
on the non-saleable produce of the farm alone for a year or two 
before he leaves it, or he must submit to a loss which sometimes 
will be very considerable. 

Before we can approach the question of the value of the 
unexhausted residue of manure produced by the consumption of 
purchased (or saleable) food-stuffs,- it is necessary to come to 
some decision as to the original value of such manure. In other 
words, we must endeavour to determine how much of the co^t 
of any particular food should be charged to the manure account. 

With regard to the value of different foods for feeding pur- 
poses, it maybe stated in general terms, as the conclusion drawn 
from hundreds of feeding experiments with different descriptions 
of food made at Hothamsted, that, weight for weight, there is 
very much less difference in the feeding-value than in the manure-^ 
value of foods which are included in what may be called the 
same class. For instance, it will make comparatively little dif- 
ference, so far as the increase in live-weight of the animal is 
concerned, whether a ton of cake, a ton of pulse, a ton of Indian 
meal, or a, ton of barley, be given to fattening oxen or sheep, 
and comparatively little whether a ton of clover-hay or a ton of 
meadow-hay be used. Within each of these classes of food, 
however, there would be a much wider difference in the value 
of the manure which the consumption of a ton of each of them 
would produce. ‘ 

Having regard to the results of the feeding-experiments above 
referred, to, and taking into consideration the known average 
composition of different descriptions of food, an estimate was 
made of urhat proportion of certain of the constituents in a ton of 
various foods would, on the average, he stored up in the animal 
itself, and what proportion would he obtained in the manure 
produced. The value, for manure, of those constituents was 
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then calculated, and the results are given in Table L, below, 
the substance of which I first published about fifteen years 
ago. Those estimates of manure’-^value were, at the time, con- 
sidered by some to be somewhat too high. They have lately 
been carefully reconsidered ; and taking into account the higher 
money-value of some of the constituents at the present time, it 
has been decided to make but little further alteration than to add 
a few articles to the list that were not originally included in it. 


Table I. — ^Estimated Value of the Manubb obtained by the Ooir- 
suMPTioN of different Abtiolbs of Toon, each supposed to be 
good quality of its kind. 


No. 

Description op Food. 

Money-value 
of the Manure 
from one 

Ton of each Food. 

1 

Cotton seed-cake, decorticated 

£ a. d. 

6 10 0 

2 

Bape-cake 

-4 18 6 

3 

Linseed-cake 

4 12 6 

4 

Cotton seed-cake, not decorticated 

8 18 6 

5 

Lentils 

3 17 0 

6 

Beans 

3 14 0 

7 

Tares 

8 18 6 

8 

Linseed I 

3 13 0 

9 

Peas 

3 2 6 

10 

Indian meal .. .. .. .. 

1 11 0 

11 

Locust-beans .. .. 

12 6 

12 

Halt-dust 

4 5 6 

13 

Bran 

2 18 0 

14 

Coarse pollard 

2 18 0 

15 

Pine pollard .. 

2 17 0 

16- 

Oats 

1 15 0 

17 

Wheat 

113 0 

18 

Halt 

1 11 6 

19 

Barley > 

1 10 0 

20 

Clover-hay .* .. .. 

2 5 6 

21 

Headow-hay .. 

1 10 6 

22 

Bean-straw 

10 6 

23 

Pea-straw .. ^ 

0 18 9 

24 

Oat-straw .. .. .. -- 1 

0 13 6 

25 

Wheat-straw 

0 12 6 

26 

Barley-straw 

» * 

O'lO 9 

27 

Potatoes 

0 7 0 

28 

j Parsnips 

0 5 6 

29 

1 Hangold wurtzel \ 

0 5 3, 

80 

Swedish turnips 

0 4 3 

81 

Common turnips . , 

0, 4 0 

82 

Carrots .. j 

0 4 0 


The prices given in the foregoing Table represent what it will 
be convenient to term the makmre^vu^ue of a ton of, the different 
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descriptions of food ; that is to say, the value of the manure pro- 
vided it reached the soil without material loss, and was not 
subject to loss by drainage before the growth of a crop. These 
prices might conveniently be taken as a basis in the settlement 
of claims for compensation for the unexhausted residue, of manure 
derived from the consumption of purchased or saleable feeding- 
stufiFs, provided the system of valuation now under consideration 
were adopted. 

Anyone acquainted with the cost and the feeding-value of the 
diflFerent foods will see, by a glance at the Table, how little con- 
nection there is between either the cost, or the feeding-value, of a 
ton of the different foods, and what may be termed their manure-- 
value. 

It is clear, therefore, that it would be quite fallacious to base 
a claim for compensation for the unexhausted manure from pur- 
chased food, either upon the number of tons of food consumed, 
regardless of the description of that food, or upon the amount of 
money expended in its purchase. For example, the cost of a ton 
' of undecorticated cotton-cake, and of a ton of locust-beans, would 
be much about the same ; but the Table shows that the estimated 
value of the manure from the consumption of a ton of the cotton- 
cake would be 31 I8s^ dd., whilst that from a ton of locust-beans 
would be only iZ; 2s. 6d. feence, the same outlay— according 
as a ton of the one or of the other of these two descriptions of 
food were purchased — would result in a difference of 21. 16s. in 
the value of the manure thereby brought upon the farm. 

The manure-value alone should, therefore, be adopted as the 
basis of any calculations of the value of the unexhausted residue 
of manures derived from the consumption of purchased or saleable 
food-stuffs. 

Adopting the manure-value of the different foods, as given in 
the Table, I will now endeavour to estimate, to the best of my 
ability, the value of the unexhausted residue of such manure, 
under various circumstances which are likely to occur. 

W hen the ordinary manure of the farm is enriched by the con- 
sumption of purchased or saleable foods, the first crop grown 
after the application of such manure will be considerably in- 
creased. The second and third crops will, according to circum- 
stances, be more or less benefited; but, practically speaking, 
there will be no unexhausted residue left at the end of the 
rotation. 

If purchased food be consumed with a root-crop by the outgoing 
tenant, and he take no crop grown by the manure so produced, 
he should be aUowed compensation at the rate of 17s. for every 
20s. of the original manure-lvalue of the food if it have been con- 
sumed on the land, or 16s. if consumed in the yards. If he 
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take one corn-crop produced by such manure, sell the corn, but 
leave the straw on the farm, he should be allowed Is, for every 
205^ of the original manure-^mlue of the purchased or saleable 
food. If he have taken a second corn-crop, leaving the straw, he 
should be allowed Is, ; or if, instead of a second corn-crop, grass 
or hay be grown and consumed on the farm, 2 s, ; but if the second 
crop after the roots be hay which he has sold, nothing should 
be awarded to him. 

If purchased or saleable food be consumed on grass-land, and 
the outgoing tenant have not afterwards removed a crop of hay, 
he should be allowed 18 ^. for 20^. original manure-value of the 
food. If he have taken one crop of hay, and consumed it on the 
farm, he should be awarded ll^. ; but if the hay have been sold, 
only 2 ^. for 20 ^. of the manure-value of the food. After a second 
year’s hay-crop, if consumed, 2 s, ; but if sold, nothing should be 
allowed. If the land be only pastured, and purchased food be 
consumed on it for one, two, or three years before leaving, the 
compensation might fairly be fixed at I85. for 20^. original manure- 
value after one year, at 12 ^. after two years, and at 4 s. after three 
years. 


2. Farmxaed or Towk-stable Manure. 

Farmyard-manure, made from the produce of the farm, should 
not be made the subject of any claim for compensation by the 
outgoing tenant, whether such manure have grown a crop, or 
I'emain in the yards, or on the land, unless he paid for it under 
the same conditions on entry. The cases of the enrichment of 
such mahure by the use of purchased (or saleable) cattle-food 
would be taken into account under the provisions of the previous 
sub-section ( 1 ). 

When stable-manure is purchased and used in large quantities, 
and the application h€is extended over a long series of years, as, 
for instance, in the case of garden-ground, the unexhausted 
residue remaining in the soil is very great, and large crops may 
be taken from such land, without further manuring, for a number 
of years in succession. Such cases would require special con- 
sideration and adjudication, if not provided for by special agree- 
ment, as would generally be the case. 

When purchased stable-manure is only used in the moderate 
quantity usual in ordinary agriculture, and only once in the 
course of a rotation of four or five years, it may be assumed that 
towards the end of such period, no unexhausted residue would 
remain which would be sufficient to justify a claim for compen- 
sation to the outgoing tenant. 

If purchased . stable-manure be applied for roots which are con- 
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Slimed on the land, 17s. for every 20s, of the original value of 
the manure maybe allowed ; but if the roots be consumed in the 
yards, only 16s. If one corn-crop be afterwards taken, the corn 
sold, but the straw left on the farm, 9s. may be allowed ; if a 
second crop have been taken, the corn sold, but the straw left, 
3s. should be allowed ; or if, instead of a second corn-crop, grass 
or hay be grown and consumed one year, 5s. ; but if the hay be 
sold, or the grass have been grazed a second year, only 2s. should 
be allowed. 

If such manure be applied directly for a corn-crop, the corn 
sold, and the straw left, 12s. for 20s. of the original value of the 
manure may be awarded. After a second corn-crop, 6s. ; or if, 
instead of a second corn-crop, grass or hay be grown and con- 
sumed one year, 8s. ; or if the first year’s hay be sold, or the 
produce grazed or consumed a second year, only 4s. should be 
allowed. 

If the manure be applied directly to grass-land, and the produce 
is entirely grazed, 18s. may be allow^ after one year, 14s. after 
two years, 8^. after three years, and 2s, after four years. If the 
manure be applied to grass-land, and Hay be taken exclusively 
for consumption on the farm, the allowance should be 16s. after 
one year, 12s. after two years, and 6s. after three years ; or if 
the hay be sold, lOs. after one year, 4s. after two years, but nothing 
after three years should be aUow^. 

3. Rape-cake (or other Cake) used as Manure. 

When rape-cake, or other cake, is used as manure, a consider- 
able portion of it decomposes pretty rapidly in the soil, and the 
more so the lighter and more porous the soil. It yields up a 
much larger proportion of its nitrogen, and other manurial con- 
stituents, in the first year of its application, than does farmyard- 
manure ; and accordingly, in practice, a quantity not containing 
one-fourth the amount of nitrogen of an ordinary dressing of dung 
would be applied to produce tbe same effect on the first crop. 
An ordinary dressing of rape-cake, therefore, after the first crop,' 
lea%-es a very much less unexhausted residue than an ordinary 
dressing of dung. A given quantity of nitrogen applied as rape- 
cake would, on the other hand, be less rapidly available and 
effective than the same quantity applied as nitrate of soda, sul- 
phate of ammonia, or Feravian guano ; hut it would be less 
liable to loss by drainage, and would, therefore, leave a larger 
proportion as unexhausted residue after the first crop, than either 
of the above-nwned more rapidly active manures. 

If the outgoing tenant have applied cake as manure for a root- 
crop, and the roots have been consumed on the farm, he should 
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receive compensation at the rate of 105. for 205. cost of the 
manm’e if they were consumed on the land, and of 155. if con- 
sumed in the yards. If a corn-crop have been grown after the 
roots, the corn sold, and the straw left, he might receive Is. for 
205. cost of the manure ; if a second corn-crop, I5. ; or if, instead 
of a second corn-crop, grass or hay be grown and consumed, 3s . ; 
but if hay be sold, nothing should be allowed. 

If the cake be applied directly for a com-crop, the corn sold^ 
and the straw left, 75. for 205. cost of the manure may be allowed. 
If a second corn-crop have been taken, I5. ; but if a third, nothing 
should be allowed. If, instead of a second corn-crop, grass or 
hay be grown and consumed, after one year, 35 ., or after two 
years, I5. ; but if hay be sold, nothing should be awarded. 

4. Bones. 

Ordinary crushed or half-inch bones decompose less rapidly,, 
and are, therefore, less rapidly active than finely-ground bones. 
In either state bones are less rapidly active than rape-cake, 
and, like rape-cake, are much less so than nitrate of soda, 
ammonia-salts, or guano. The action of bones depends, more- 
over, very much upon the characters of the soil to which they 
are applied. In heavy soils their action is very slow, and there- 
fore the more lasting ; but in light soils it is more rapid, and 
less lasting. 

In the case of soils to which experience has shown that bones 
can be applied with effect and profit for the root-crop, if so 
applied, and, no crop have been grown from the manure pro- 
duced by the consumption of the roots, the allowance might be 
175. for 2O5. original value, if the roots have been consumed on 
the land, or 105. if consumed in the yards. If a corn-crop have 
been taken after the roots, the corn sold, and the straw left, 85. ; 
if a second corn-crop, 25, ; if, instead of a second corn-crop, 
grass or hay be grown and consumed one year, 45. ; or if hay 
be sold, or grass or hay consumed a second year, only I5. 
should be allowed. 

If bones be applied to suitable grass-land, which is entirely 
grazed, I85* for 205. original value may be allowed after fte first 
year, 135. after the second, 65. after the third, and I5. aftejc the 
fourth year. If the grass be made into hay and consumed on the 
farm, 105. after one year, IO5. after two years, and 35. after three 
years, may be allowed. If the hay be sold, IO5. may be allowed 
after the first year, 45 . after the second, but nothing after the third 
year. . . 
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5. jSTiteate of Soda. 

^ From what has been already said of the loss of the nitrogen 
of manure by drainage, and especially of the very great loss that 
may arise when such soluble and rapidly active nitrogenous 
manures as nitrate of soda or ammonia-salts are used, it will be 
readily understood that, when they are employed, we have not 
to look forward very far to reach the limit of their action, and 
consequently the period at which any claim for compensation 
for their unexhausted residue should cease. This point is in 
fact sooner reached in their case than in that of any other nitro- 
genous manures. Next in order in lasting character, so far as 
the nitrogen is concerned, comes guano, then perhaps, folding, 
then rape-cake, and then bones ; whilst farmyard-manure is the 
most lasting of all. 

Notwithstanding the very great solubility of nitrate of soda, 
and its greater liability to loss by drainage than any other nitro- 
genous manure, some experiments at Rothamsted have shown 
that after it had been used in large quantities, and for many 
years in succession, considerable benefit accrued to future crops. 
To what extent this result was due to the disintegration of the 
subsoil, by which it became more porous, more capable of r^ 
taining water in a condition favourable for the growing crop, 
and more permeable to its roots, and how much to the retention 
of nitric acid by virtue of the increased porosity, and therefore 
increased surface for absorption, of the subsoil, there is not 
sufficient evidence to show. It would, indeed, be quite unsafe 
to assume tbat any conclusions applicable to ordinary practice 
can be drawn from these results, obtained under such excep- 
tional circumstances. 

It must in fact, for practical purposes, be assumed that nitrate 
of soda, used only occasionally, and only in the moderate 
quantities usually applied, leaves no beneficial residue after the 
removal of the first crop. Whatever is not taken up by the crop 
itself or washed out during its growth, will probably be in 
great part drained away in the winter following, leaving at any 
rate but a small, an uncertain, and a doubtfully effective residue. 

If nitrate of soda have been used for roots consumed upon the 
farm, and the manure so produced have not yielded a crop, 15.9. 
for 20s. original value of the manure may be allowed if the roots 
have been consumed on the land, or 14s. if in the yards. If the 
manure produced from the consumption of the roots have yielded . 
a corn-crop, the corn sold and the straw left, 4s. for 20s.; or if a 
second corn-crop have been taken, Is.; or if instead of a second 
coTO-crop, grass or hay fee grown and consumed, 2s. may be 
allowed. 
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When nitrate of soda is applied for a corn-crop, the grain sold 
hy the outgoing tenant, and the straw left on the farm, he 
should receive &s. for 20 s. cost of the manure ; nothing after a 
second corn-crop ; but if, instead of a second corn-crop, grass or 
hay be grown and consumed, 1^. 

If nitrate of soda have been applied to grass which has been 
only pastured, 165* for 205, of. original value of the manure 
should be allowed after one year, IO5. after two years, and 25. 
after, three years 5 if hay have been taken and consumed, 145. 
after the first year, 85. after the second year, and I5. after the 
third year ; but if the hay have been sold, 25. after one year, but 
nothing afterwards should be allowed. 

6. Sulphate of Ammostfa. 

The only salt of ammonia used to any extent for agricultural 
purposes is the sulphate of ammonia. As already said, this is 
used to a considerable extent, but chiefly in the manufacture of 
mixed manures. When sown in the autumn it will be more 
liable to loss by drainage than when sown in the spring ; but 
when sown in the spring, it will probably be less liable to loss by 
drainage than nitrate of soda sown at the same time. It is rnore 
liable to such loss in the case of light and porous soils and 
subsoils, than of soils and subsoils of more retentive character. 

The same rules for compensation will be applicable to sulphate 
of ammonia as to nitrate of soda, provided the circumstances of 
its application, as above referred to, be the same. 

7. SUPEEPHOSPHATE OP LiME MADE PROM MiJSfERAL 

Phosphates. 

It has bieen explained that the phosphoric acid and the potass 
of manures are comparatively little liable to loss by drainage, at 
any rate when applied to the heavier soils. In fact,' superphos- 
phate leaves a considerable unexhausted residue ; but that residue 
is, as a rule, without appreciable ejfifect on succeeding crops, 
unless nitrogenous manure be applied to take it out. If, there- 
fore, the crop for which the manure, has been applied has beett 
wholly sold by the outgoing tenant, no residue will remain to 
which a money-value can be assigned. 

The most prominent effect of superphosphate of lime when 
applied to a root-crop is to cause a great development of root- 
fibres, thus enabling the plant to gather up much more of other 
food from the soil. It therefore serves to increase the imme- 
diate effect of other manures supplied with it 5 also to turn to 

YOL. S, . , 0 
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account accumulations within the soil which, if not taken up,, 
would be liable to loss by drainage. 

When superphosphate has been applied to roots, and no crop 
has been taken from the manure produced by their consumption, 
95. for 20s. of its cost may be allowed if the roots be consumed 
on die land, or 85. if in the yards ; or if corn have followed the 
roots, the grain sold and the straw left, 2s. may be allowed. 

When superphosphate has been applied for a corn-crop, the 
corn sold and the straw left, compensation to the extent of 6s. for 
20s. cost of the manure might be granted. 

If superphosphate have been applied to grass-land which has 
been grazed, for every 20 s. cost, 12s. after one year, 4 s. after two, 
but nothing after three years should be allowed. If applied to 
grass-land, and hay have been taken and consumed, 10s. after 
one year, 2s. after two years, and nothing after three years. If 
hay have been sold, nothing should be claimed. 

No compensation should be claimed for the unexhausted residue 
of superphosphate, whenever a second crop of any kind has been 
taken since the application, excqpdng com after roots, grass 
gmed, or hay consumed, as above specified. 

8. Guijsfo, IN ITS N^tubai^ State, ob, Manotaotubed. 

Under the existing conditions of the Pemvian guano trade it 
is impossible to speak with any certainty, even as to the value 
of guano as a direct manure. It must therefore be more diflEcuIt 
still to speak definitely as to the value of the residue it may 
leave in the soil after the removal of a crop. 

At one time the fanner could calculate upon receiving guano 
containing nitrogen equal to 16 per cent, of ammonia; more 
recently he had to be satisfied with 14 per cent.; and more 
recently still, not only a lower average per cent, than this, but 
great uncertainty whether he would receive that amount, half as 
much, or even less. 

The present agents for the sale of Peruvian guano in this 
country have, however, quite recently informed me, that, during 
the time the agency has been in their hands, their importations 
have averaged nearer 13 than 12 per cent, of ammonia, and that 
cargoes analysing anything below 12 per cent, have been quite 
the exception. Such guano, in its natural state, will probably 
also contain from 25 to 30 per cent, of phosphates. But ^ome 
they mix with sulphuric acid, and manufacture it intp a sub- 
stance of uniform quality containing nitrogen equal to about 
10 per cent, of ammonia, superphosphate equal to about 20 per 
cent, of phosphate rendered soluble, and only about 4 per cent, 
of phosphates left undissolved. 
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Sucli a manufactured guano would rank in a position inter- 
mediate between the more highly or purely nitrogenous manures 
«(such as nitrate of soda and sulphate of ammonia) on the one 
hand, and a superphosphate of lime on the other ; pr rather, it 
would be equivalent to a mixture of the two. 

Other manure-dealers also prepare ‘‘ dissolved guano,” but of 
very varying composition. 

From what has been said in regard to the action, and the 
value, of difiFerent descriptions of manure, it will be readily 
understood that the value of guano will depend very greatly 
upon the percentage of nitrogen it contains. The nitrogen 
in guano, whether “ dissolved ” or not, should be valued at the 
rate for the time of that in nitrate of soda, or sulphate of 
ammonia. 

If the guano be dissolved ” by admixture with sulphuric 
acid, the value of the phosphates rendered soluble ‘may be 
reckoned as the same as that in superphosphate of lime, but if 
not dissolved at only two-thirds as much. 

Thus it will be obvious that the mere price paid for guano 
cannot be accepted as the basis upon which to calculate the 
value of its unexhausted residue after it has yielded a crop. It 
is essential for the establishment of a claim for compensation 
that the composition of the guano should be known, and its 
actual value calculated, according to the amount of ammonia it 
contains or yields, the amount and condition of its phosphates, 
the price of ammonia in sulphate of ammonia, and that of 
soluble phosphate in superphosphate. 

If the guano have been acted upon by sulphuric acid, both its 
nitrogen and its phosphates will probably be more effective on the 
first crop, and leave, therefore, the less for succeeding <^ps, than* 
if it were used in its natural state. But the difference wottI4 ^ot 
be either sufficiently great, or sufficiently uniform on various 
soils and in various seasons, to justify a difference in the scale of 
valuation of the unexhausted residue. 

If guano, whether dissolved or not, have h®en used for roote 
consumed upon the farm, an,d the manure so produced has not 
yielded a crop, 15s. for 20s. estimated value of the guano, may 
be alloTOd if the roots be consumed on the land, or 14s. if in the 
yards. If the manure produced from the roots have yielded a 
corn-crop, the cbm being sold and the straw left, 4s. for ^Os. 
value of the guano should he allowed ; if a second corn*-ci^p 
have been taken, Is*; or if, instead of a second corn-crqp^ ^|f«^s 
or hay he grown and coinsumed, 2s> * / 

If^ guano, whether dissolved Qt not, have been applied 

for a corn-crop, the grain sold, and the straw, lef^ 4s* for 2Qs., 

value of the guano might be awarded* If after one comncrop, 

. ':n o " ■ ' 
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grass or hay be grown and consumed on the farm, 1$> may be 
allowed ; but if a second corn-crop be taken, or hay be cut and 
sold, no claim for compensation should be admitted. 

If guano be applied to grass-land, 16s. for 20s. estimated' 
original value may be allowed after one year, 10s. after two 
years, and 2s. after three years, if the produce be only grazed ; 
if it be made into hay which is consumed, 14s. after one year, 
8s. after two years, and Is. after three yearn ; or if a crop of hay 
be taken and sold, only 2s- should be allowed. 

9. Otheb Massures of more or less tjnknow Composition.. 

Under this head may be included — special grass-manures, 
com -manures, root-manures, or other compound artificial 
minxes I also dried blood, shoddy, Kainit, ashes, night-soil, 
soot, other town-manures, sea-weed, fish, and some other refuse- 
matters. 

As in the case of guano, so in that of each of the above 
manures, the mere price paid for it cannot be accepted as the 
mfeasure of its value. If any claim for compensation for the 
unexhausted residue of such manures is to be made, it is abso- 
lutely essential that the composition of the manure used should 
be known. 

It is obviously requisite that any Act by which power is given 
to an outgoing tenant to claim compensation for unexhausted 
manures should give the person subject to such claim power to 
ascertain the composition and value of the manures in respect 
to which the claim is made. In all cases, therefore, in which 
it is intended to put in such a claim, the person making it should 
be required to give notice to the landlord that he is about to 
use certain manures, from which he may have samples taken 
for analysis if he desire it. 

Professor Voelcker in England, the late Professor Anderson in 
Scotland, and Professor Cameron in Ireland, have from time to time 
drawn attention to the numerous frauds committed upon tenant- 
farmers by the sale of spurious manures ; and if a purchaser do 
not take tfie trouble te protect himself from fraud when his own 
interest alone is concerned, he is little likely to do so if, by 
afterwards claiming compensation based upon the amount of 
his outlay, he can shift a portion of the loss upon some one 
else. 

The value of a manure of this class will depenii almost ex- 
clusively on the quantity, and the condition, of the nitrogen and 
of the phosphates, and in the case of Kainit of the potass, which 
it contains. 

, Special grass, com, root, or other compound manures, will 
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sometimes contain their nitrogen as sulphate of ammonia, but 
frequently in the form of shoddy, or other nitrogenous organic 
matter. If the nitrogen exists^as sulphate of ammonia it should 
be valued at the same rate as in that substance. The nitrogen 
in shoddy, and in most other nitrogenous organic matters used 
as manure, is, however, much more slowly effective than that in 
nitrate of soda, sulphate of ammonia, or guano. As a rule, 
therefore, the nitrogen of manures which exists as nitrogenous 
organic matter should be valued at only from one-half to two- 
thirds the price of that in nitrate of soda, sulphate of ammonia, 
or guano. 

A given quantity of nitrogen in nitrogenous organic matter 
being less rapidly effective, and probably less liable to loss by 
drainage also, than that in nitrate of soda, sulphate of ammonia, 
or guano, will of course leave proportionally mor^ for suc- 
cee^ng crops. The result will, however, be so dependent on 
the description of the organic matter employed, the kind of soil 
to which it is applied, the characters of the seasons, and other 
circumstances, and the residue itself would, in some cases, be so 
slowly available, that, practically speaking, the unexhausted 
residue from nitrogenous organic matter applied as manure 
cannot be taken at a higher value in proportion to the original 
value of the manure settled as above, than in the case of the more 
rapidly active nitrogenous manures. 

The phosphate of manures of this class, if in the state of 
superphosphate, should be valued as in superphosphate. 

The following scale of compensation for unexhausted residue 
might be adopted when any of these compound artificial manures 
are used* 

When applied to grass, and the produce has been only grazed, 
lis. for 20s. original value of the manure, calculated as above, 
may be allowed after the first season, after the second, but 
nothing after the third. If hay be taken and Consumed on the 
farm, the allowance may be 13s. after the first year, and 4s. after 
the second year ; but if the hay have been sold, only 2s. should be 
allowed. 

When applied for a corn-*crop, the corn being sold and the 
straw left, 6s. for 20^. estimated value of the manure should be 
allowed. If a second corn-crop be taken no allowance should 
be made ; but if, instead of a ^ second corn-crop, grass or hay be 
grown and consuaned. Is. may be allowed* 

When applied for a root-crop, the roots consumed upcm’the 
farm, and the manure so produced have not yielded a crop, 12^. 
for 20^. of the value of the manure may be ^owed if the roots : 
be consumed on the land, or only 10^. if consumed in the yards. 
If a corn-crop has been by the mslnure of the consum^ 
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roots, the grain sold, and the straw left on the farm, is. for 
of the estimated value of the manure should be allowed. 

Special potass-manures, such as Kainit, are only profitable- 
under such exceptional circumstances as to soil and cropping, 
that no special rule can be given for the valuation of the unex- 
hausted residue from. their use; and before any claim could 
be admitted, evidence of their utility on the farm in question 
shoidd be required. When such utility is proved, the same pro- 
portion of the original market-value, founded on composition, 
might be allowed, under the same circumstances as to cropping,. 
&c., as in the case of a mineral superphosphate. 

In the case of any compound or refuse artificial manure, con- 
taining very little nitrogen, but a fair amount of soluble phos- 
phates, the same propordon of the estimated value of the manure- 
may be allowed for unexhausted residue as if it were a super- 
phosphate. But if it contain very little of either nitrogen or 
soluble phosphates, no allowance whatever should be made for 
its use; excepting in the case of a potass-manure under the con- 
ditions above deiced. 

The foregoing remarks as to the circumstances to be taken 
into consideration in valuing the unexhausted residue of the- 
various compound or refuse artificial manures of more or less, 
imknown or uncertain composition, and the scales of compensa- 
tion which have been suggested, will, it is hoped, serve as some- 
guide to those who may have to adjudicate on claims made in 
relation to such manures. At the same time, it will be obvious, 
that, owing to the great difference in the composition and value of 
such manures, no absolute rules can be laid down for the estima- 
tion of the value of any residue they may leave in the soil. 

10. Limiistg, CHALKme, Makling, &a 

Liming, chalking,^ and marling, are practices so far ^ from, 
•beii^ generally required, or generally adopted,, in agriculture,, 
and their cost and value are so dependent on local circum- 
s^ces, that no general rules can be laid down for the valua- 
tion of their unexhausted effects. Still, where beneficially 
adopted, they would undoubtedly be fair subjects for compen- 
sation if the benefits #ere not unexhausted at the time oi* the? 
tenant quitting his holding. If disputed, any claim should be* 
settled upon the evidence, or might appropriately be submitted 
to the arbitratiou, of intelligent and disinterested persons of local 
practical experience. 

Such, then, are the results of an attempt, very carefully made, 
to construct a scale of valuation of the unexhausted residue of 
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previously-applied manures which have already yielded a crop. 
It will he observed that a fundamental principle of the valuation 
is to take as the original value of the* manure not its cost-^price^ . 
but its properly ascertained manure-^alue. Further, the de- 
scription of the crop or crops grown since the application of the 
manure, and whether the produce has been consumed or sold, have 
carefully been taken into account. But even supposing the esti- 
mates arrived at should be admitted or found to be in application 
as fair as, or fairer than, others in the majority of cases, it is freely 
granted that they might require very considerable modification, 
according to the cleanliness or foulness of the land, the lightness 
or heaviness of the soil, the dryness or wetness of the locality or 
of the particular seasons, and other circumstances. It is further 
granted that existing knowledge would not justify an attempt to 
take these essentially fiiuctuating conditions into numerical cal- 
culation, and to frame a sliding scale of allowances accordingly. 
Indeed, whatever basis or scale of valuation may be accepted as 
upon the whole the best, considerable latitude in its application 
must be allowed to those who may have the responsibility of 
making the award in individual cases. 

The results of the valuation of the unexhausted residue of 
manures founded on their original manure-value^ which have 
been considered in detail in the foregoing pages, are, for the 
convenience of easy reference and comparison, brought together 
in one view in Table II. overleaf. 

* 

Section Allowances cwcording to the Established Custom of 
different Comities and Districts* 

The Committee on “ Unexhausted Improvements ^ appointed 
by the Council of the Central and Associated Chaxribers of 
Agriculture’^ have sought to collect, and put on record, the 
particulars of the allowances recognised in different counties and 
districts for a great variety of feeding-stuffs and manures. Their 
schedules are arranged for returns relating to linseed-cake, 
cotton^^ake, other purchased feeding-stuflfs, guano, nitrate of 
soda, sulphate of ammonia, nitro-phosphate or blood-manure, 
special concentrated manures, bone^ust, superphosphate of 
lime, Kainit, ashes, night-soil, town-manure, rape-cake, soo^ 
sea-weed, fish, and other fertilisers unenumerat^.” In their 
Report, dated June St, 1874, they state that they have recsared 
returns from 55 districts ; extending from the most imr&em 
to the most southern, and from the mCst eastern to the most 
western limits' of England. The allowances vary accordingly as 
the purchased food is consnmed in the yards or buildings, on 
pasture land, or on arable land } or. accordingly as the manure is; 



TABLE 11. 

Este^tko Mohbt-Vaiot of the UitiiXHAoavnD Bueodob of Mahobxb xemaining after the Growth of different 
Crops, expressed m ShiUmgs for every Twenty Shillings original Jttumire-Value of the Bnrebased Feeding- 



3rd year Graaa or hay consumed 
4th year Criass or hay consiimed 



M aiiure applied for a ConiKMrop 



latyenT IlOB^aold 
8nd year i^yadid 
,3irdyear Hayaeiid 
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applied to root or green-crops consumed on the farm, to corn- 
crops, the straw being left for consumption, haj-crops consumed 
on the farm, or to pasture ; and accordingly, also, as the food or 
manure was employed in the last year, or the last year but one, 
of the tenancy. 

In all cases the allowance is expressed as a certain proportion 
of the origiTidl value^^ of the purchased feeding-stufiF or 
manure ; ‘‘ original value ” meaning, it would appear, original 
cost of the article. 

It is understood that in some of the most important of the 
agricultural districts to which the returns refer, the scale of com- 
pensation has been settled by the mutual consent of outgoing 
and incoming tenants ; and some of the advocates of compul- 
sory compensation seem anxious that certain of the customs in 
question should be extended to all parts of England. It seems 
very desirable, therefore, that the basis of a few of the most im- 
portant of the recognis^ allowances should be carefully con- 
sidered, and their results compared with those arrived at by 
other methods of valuation. 

In the most important districts in which such customs are in 
force, and which are supposed to supply the best examples for 
application to other locwties, it so happens that there exists a 
very 3rigid, or scarcely varying, rotation of crops, and that little 
else than one or two standard feeding-stufife, and one or two 
standard manures, are used. Supposing, .therefore, the basis of 
the allowances prevailing in those districts were to be adopted 
for the country at large, the list, and the conditions, would 
have to be greatly enlarged if the requirements of the farming 
under the great variety of rotations, and with the great variety 
of foods and manures employed, in other districts, are to be pro- 
rided for. 

Of the returns in question. Schedule 1, Form B, apparently in 
an incomplete state, is the only one I have been able to obtain. 
From it 1 find that in Lincolnshire, and in some other districts, 
the allowance for pixrchased feeding-stuffs is one-half the ori- 
ginal value of the quantity consumed by the outgoing tenant 
during the last year of his occupancy, a condition being that that 
quantity be not* exc^sive ; and it is the same whether the food 
have been consumed in the yards, on pasture, or on arable land- 

The following Table shows, in parallel columns, the present’ 
price per ton of some staple feeding-stuffs, and the allowance to 
the outgoing tenant for its consumption, according to the customs 
referred to, founded on ** original value ” or cost. By the side 
of these is .also shown the allowance that would be made 
according to the scale of valuation laid down in the foregoing 
Section (L) ; in the construction of which the original manure* 
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value of the feeding-stuff after consumption, as given in the* 
Table at page 11, is adopted as the basis, and it is assumed 
that the quantity of the feeding-stuff accepted as the year’s con- 
sumption is the average amount of two, three, or more years, as. 
the case may be, and the allowance is made on a declining scale 
from year to year, according to the crop grown, dec,, as already 
fully explained* 



OifE Toisr or Food Consumed per Annum. 


"Originid value” 
or 

rurdhaSing Price. 

Allowance 
according to 
Lincolnshire 
Custom; 
half One Year’s 
Consumption. 

Albwance 
according to 
Manure-value; 
on Three Years* 
€k>nsumptiGfn. 

1 

Allowance 

1 hy " Custom " 

[ more (.{.), or less 
than by 

i **Manure-vmue.^’ 

Cotton-cake, de-l 
corticated 

Linseed cake .. 

Wheat .. .. 

£ ». d. 

10 10 0 

12 10 0 

9 10 0 

£ i. d. 

5 5 0 

6 5 0 

4 15 0 

£ s. d. 

8 5 9' 

5 17 11 

2 2 1 

£ 3. d. 

-8 0 9 

1 +0 7 1 

[ + 2 12 11 


Although, according to the Lincolnshire custom, the allow- 
ance is half the original value of the last, or one year’s con- 
sumption only, it is a condition that the quantity claimed upon 
shall only be a fair average of the consumption of three years ; 
so that, in point of fact, the allowance, though only part of one 
year’s consumption, is, as in the case of my own scale, arranged 
to compensate for more than the consumption of the last year 
alone. In the case of my own scale, 17 a is allowed for every 
20s. of original manvre^alue^* of the food if consumed.on the 
land during the last year, and 16s. if consumed in the yards ; 
and in the example given in the Table, it is supposed that half 
is consumed on the land, and half in the yards ; 7 a in 20s. is 
allowed for the amount consumed with roots in the last year but 
one, followed 'by a corn-crop; and 2a for the amount consumed 
in the last yeir but two, followed by corn, and this by grass 
or hay consumed. 

Of* all purchased feeding-stufis, linseed-cake is the one in 
the use of which farmers have the greatest experience, smd the 
feeding and manure-value of which are therefore the best undW- 
stood. It will be seen that the allowance for, it is, acocurii^g 
to the Lincolnshire custom, nearly the same as according to 
my more daborate scale ; and the agreement would he nearer 
still, if it were not that the cost of the cake is taken at the: 
present exceptionally high price. . ^ ' \ \ 
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It is, however, when we come to other purchased feeding- 
stuffs, the feeding and manure-value of which is less understood, 
hut in respect to which the allowance for compensation is, like 
that for linseed-cake, also based upon original cost^ that we find 
very wide differences between the allowance according to the 
customs,” and according to manure-value. Thus, in the case 
of decorticated cotton-c^e, which has not only the highest 
manure-value of any of the articles enumerated in the Table at 
page 11, but has also a very high manure-value in proportion to 
the purchasing price of the food, my estimate of unexhausted 
residue, founded on manure-value, is very much higher than that 
which would be allowed by the Lincolnshire custom. In the 
case of wheat, on the other hand, which has a very low manure-^ 
value, both actually and relatively to purchasing price, the 
allowance founded on manvre-vaim would be considerably less 
than half that according to the Lincolnshire custom, founded on 
original cost 

These few examples are sufficient to show how entirely fal- 
lacious it is to assume that the manure-value of a food, whatever 
may be its composition, bears a fixed proportion to its original 
cost. It may, perhaps, be answered that my own estimates are 
erroneous; and certainly I do not intend to claim for them infal- 
libility, but only that they are carefully made, with due re^d 
to such knowledge as at present exists bearing upon the subject. 

But let us test the question in another way. Wheat is much 
used for feeding at the present time, and the purchasing price 
of feeding qualities may be taken at 92. 10s. per ton. On the 
assumption that the manure-value of any feeding-stuff is one-half 
its purchasing price, that of a ton of wheat after consumption 
would be 4Z. 15s, Now, the manure-value of consumed food 
may be said to depend almost exclusively on the amount of 
nitrogen, phosphoric acid, and potass, contributed to the manure ; 
and the quantity of these constituents yielded by the consump- 
tion of a ton of wheat would be, in round numbers : — 


lbs* 

34 

Phosphoric acid, reckoned as phosphate of lime 40 

Potass 11 


These manurial constituents could be purchased at the present 
time as follows : — 

£ 8, d. 

B4: lbs. nitrogen, in 220 lbs. nitrate of soda, at 14s. per cwt,.. 17 6 
40 lbs. phosphate of lime (soluble), in 164 lbs. superphosphate,) ^ « g 

at 5s* 6d. per cwt. .. * .. J 

11 lbs* potass m 22 lbs. sulphate of potass, at 16s. per owi ..032 


£1 18 2 
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Thus, then, if wheat had been consumed, and compensation 
were allowed at the rate of one-half the original cost of the year’s, 
consumption, the incoming tenant would have to pay nearly ZL 
more for each ton of wheat so used by his predecessor than the 
constituents he received in the manure could be purchased for 
in artificial manures. .Not only so, the animal-manure would 
be subject to an unknown loss by winter rains, and would be 
less rapidly active than the same constituents applied in artificial 
manures in the spring. 

Further, the allowances according to “Custom’’ vary very 
much in different localities, and even in closely-contiguous 
districts. Thus, within the limits of the West Riding of York- 
shire, in one district the allowance on the last year’s consump- 
tion is one-half or one-third of the original value of the food* 
according to the description of the cake, or the conditions under 
which it has been consumed ; and, for the last year but one, on^ 
fourth the original value in all cases. In another district the 
allowance is, for the last year one-fourth, and for the last year 
but one one-eighth, under all conditions. In a third, it is for 
the last year one-third, and for the last year but one, nothing. 

In South Staffordshire the allowance for linseed or cotton-cake 
consumed is, for the quantity used during the last year of the 
tenancy, two-thirds, and for that used during the last year but 
one, one-third, of the original value of the food. Supposing the 
outgoing tenant consumed 1 ton of linseed-cake annually upon 
his tumip-crop, followed by barley, he would receive compensa- 
tion, according to the custom of South Staffordshire, founded on 
original value or costj and according to my estimates^ founded 
on mamire^value^ respectively, as follows : — 


« According to South Staffordshire custom — 

1 ton linseed cahe, last year, two-thirds cost, at 

m los. : 

1 ton linseed cake, last year but one, one-third 
cost, at 12?. lOs. .. .. .. •» .. .. .. f 


^ s. d. 

8 6 a 

4 3 4 




12 10 0 


According to my estimate of manure-value — 

1 ten linseed cake, last year, consumed with roots) 3 i o , g 
on land .. .. .. .* .. .. * 

1 ton linseed cake, last year hut one, fed with roots) ^ ^ a 

on land, follow^ by Wley .. t ^ ^ 

1 ton linseed cak^ last year but, two, fed with) 

, roots on land, followed by barley, and by grass 0 9 3 
or hay consumed ' .. ., *• 


,6 


0 a 


M B 9. 



30 On tlm Vahmtion of UMxhmsUd Manures. 


then, for every ton of linseed^cake annually consumed 
hy his predecessor during the last years of his occupancy the 
incoming tenant would, according to the South Staffordshire 
•custom, have to pay 6Z. 9s. 9rf. more than according to the 
estimate founded on manure-value, in fact more than .twice as 
anuch. 

In the following Table are compared the compensation that 
wotdd be allotted according to the Lincoinshire custom, founded 
•on original cost, and according to my estimates founded on com- 
position or manure-value, for guano containing nitrogen equal 
to 13 per cent ammonia, for guano containing nitrogen equsd to 
^•5 per cent ammonia, for nitrate of soda containing nitrogen 
cqum to 19 per cent ammonia, for sulphate of ammonia con- 
taining 24 per cent ammonia, and for superphosphate of lime 
containing 26 per cent phosphate rendered soluble. Each is 
supposed to be applied for a root-crop consumed hy the out- 
going tenant during tibe last year of his occupancy. 



= rs per mxt amroctuft / 

<ktai3tQ oouialaing 

= 6*5 per cent ammouia. / 

Nitrate of soda oontaming] 
nitrogen =s 19 per centi 
fl.Twninn7ft .. .. ,, I 


Snlpliate of ammonia con- 
taming 24 per cent 


n- 

ef 


Snpex|iK)qpliate of lime eon-| 
taimng is per cent solnr 
tieptophate .. ..I 


Oke Tcafvsm pbb Ankxjm sob Boots ooksomed. 

Original value, 
or 

fixrebasiiigFilce. 

Allowance 
accorSiBg to 
Xincdlnaliire' 
Costom. 

ABovnnoa 
aocordiiagto 
. aoaleat , 
ntge«4. 

Costom allowance 
more (+)» ojr less (-), 
jiwOac^or^ng to 
scale atFage 24. 

£ a d. 

£ 8. d. 

£ s. d. 

£ 8. d. 

IS 0 0 

13 0 0 

' 

9 15 0 

+8 5 0 

18 0 0 

13 0 0 

4X7 6 

+8 2 6 

14 0 0 

14 0 0 

10 10 0 

+3 10 0 

18 10 0 

1 

18 10 0 

1 

13 17 6 

+4 12 6 

1 

5 10 0 j 

1 5 10 0 

2 15 0 

+2 15 o’ 


Again, in regard to manures, as to many feeding-stuffs, the 
compensation for unexhsmsted residue is much higher according 
to the Lincolnshire custom than according to my estimates* The 
illustration given of guano supposed to contain 13 per cent, or 
only 6*5 per cent, of ammonia respectively, each bought at the 
uu^orm price of 13Z. per ton, shows how fallacious is the estimate 
cf 4l!ne^ value founded on original cost, instead of on 
composition. 
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The examples given in respect to both feeding-^stufFs and 
manures, of the great and variable difference in the amount of 
compensation that would be awarded for unexhausted residue 
according to the customs of large agricultural districts on the one 
hand, and on the basis of valuation according to imposition on 
the other, are, to say the least, very striking- Little doubt can 
be entertained, that much better evidence of their fairness and 
general applicability than at present exists would be required 
before attempting to apply the scale of allowances adopted in 
special agricultural districts to the country at large. 

J am quite willing to grant that wide differences exist between 
the soil, climate, and other conditions of the agriculture of other 
districts, conapared with those of my o wn farm- Indeed, although 
1 cannot admit that the experimental results obtained at Rotham* 
sted afford no data upon which, with care and judgment, im* 
portant general conclusions applicable to other and different 
conditions may be founded, yet I have already said that, even 
supposing the basis upon which my own estimates of compensa- 
tion are arranged were adopted, the exact scale of allowances 
inig^t require considerable modification, according to the 
characters of the soil, of the climate, of the individual seasons, 
and other circumstances- 

It will, perhaps, be said that so long as both parties interested 
agree to accept terms of compensation^ which, whether fair or 
not, those subject to them may at some future time in their turn 
exact, no great harm is done- But iu the event of a system of 
comp^ory compensation being adopted, proof of the value of 
the ixnexlmusted residue of feeding-staffs and manures will be 

S purred of the claimant ; and I would ask — ^where are the scite- 
c witnesses, having characters to lose, who would assert that 
the) unexhausted residue from all purchased feeding^stuffs and 
manures may be valued on the basis of the origitial valim ot 
purchasixig price of the article ? 

Seotiok III. — Estimation of Compensation for t/ie Unexhausted 
Besidne (f purchase ^or saleabt^ Feeding^shijfs and Manures^ 
hy the Valuation of whatJs above ground^ and has a reaognised 
and Momg-value, 

I freely admit that the tenant farmer has an equitable -cbim 
for compensation for the unexhausted manures he leaves 
soil when he quits, his holding* But 1 think 
carefully considered ihe schemes of comfmmtim 
either of the foregoing and IL) of will 

agree with, ihe that, evm itpith to 

our aid all the knowledge^ )mth<prata|cal wld^ 
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we at present possess bearing upon the subject, it would be a 
matter of very great difficulty to lay down rules which shall be 
generally applicable for the estimation of the productive, and 
consequently of the money-value of the unexhausted residue of 
manures which have previously been applied to the soil, and 
have already yielded a crop. 

The results of direct experiments have shown that some 
important constituents of manure either leave little or no unex- 
hausted residue in the land after the first crop, or leave it so 
combined within the soil, or so distributed throughout it, that 
it produces little or no appreciable effect on succeeding crops. 
Some manures, on the other hand, produce marked effects for 
several years after their application. It is obvious, therefore, 
that it would require a very complicated sliding-scale to enable 
us to estimate the value of constituents already under ground 
under the very varying conditions that would arise, as to the 
description and the amount, of the manure employed, the cha- 
racters of the soil and subsoil, the dryness or wetness of the 
particular locality or of particular seasons, the description of 
cnm grown, the cleanliness or foulness of the land, and so on. 

It seems extremely .desirable, therefore, that every attempt 
should be made to arrive at some mode of estimating tbe com- 
pensation due to an outgoing tenant for bis unexhaustted 
manures^ founded on the valuation of what is above ground^ th^ 
amount and the value of which can be. easily as<%rtaihed, rather 
than to leave his claims to be settled by tbe confiicts of practice 
and science in Courts of Iiaw. Tenant-farmers would find an 
Act for compulsory compensation dearly bought on such terms. 

In my Paper read before the London Farmers’ Club, in April, 
1870, 1 made some suggestion with a view of . estimating com- 
pensation by the valuation of certain products of the farm. 
These, with some modifications, 1 propose to re-state here, in the 
hope that they will, at any rate, receive that full and candid 
criticism without which the principle they involve should be 
neither accepted nor rejected. 

If the plan in question were adrated, it would be desirable 
that the time of entry should be Lady-day. The items upon 
which I would base the valuaUon in favour of the outgoing 
tenant are, — , 

1. The faimjard-manure made during the last six months of 
the occupancy. 

2. The manure from the consumption of purchased food which 
has not yet.grown a mop. 

3. The straw of the com-crops of the next harvest. 

'ipie farmyard-manure, would be valued to the incoming tenant 
by tim load or ton. The price of the dung, per load or ton, would 
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liave to be settled, either by agreement, or by a recognised cus- 
tom for a given district or locality ; and the question is open 
for consideration whether the rate should approximate to the 
farm- or to the market-value. As the quantity of dung to be so 
valued will depend- very much on the quantity of straw produced 
at the last harvest, the valuation will, so far, take into account 
the previous condition of the land. High condition of land 
means large corn-crops, and the tendency of the effect of high 
manuring is to increase the straw in greater proportion than the 
com ; and as 1 ton of straw makes from 3^ to 4 tons or more 
of dung, the difference between the number of tons of dung 
paid for on entry on land in poor condition, and the amount to 
receive for on quitting in high condition, may be very large. 

If in addition to the value of dung, reckoned per load or ton, 
the manure-value of the purchased food, if any, consumed in 
its production were al^o allowed, it might be objected that the 
incoming tenant would thus have to pay for the same manure 
twice over. In answer it may be said that the addition to the 
weight of a yard of manure by the excrements due to the con- 
sumption of purchased food is comparatively immaterial ; but if 
it were decided that a reduction should be made on this score, 
about three-fourths of the weight of the purchased food would 
probably be sufficient to deduct from the total number of loads 
or tons of dung. What proportion of the original manure-value 
of the purchased food, as shown in Table I., at page 11, should 
be allowed, will depend upon whether it has been consumed on 
the land, or in the yards or buildings. If*bn the land 17s., 
and if in the yards or buildings 16s., for every 20s. of original 
manure-value should be allowed. 

The condition of the land in regard to recent manuring would, 
as in the case of the amount of dung produced from the straw of 
the last harvest, be further represented in the amount of straw to 
be valued as such at the next harvest. How much the amount 
of straw may vary on the same land and in the same seasons, 
according to condition,” may be illustrated by what is, how- 
ever, admittedly a very extreme case. The continuously un- 
manured plot in my experimental wheat-field gave over a series 
of years an average of only about 14^ cwts. of straw per acre ; 
vAilst a highly-manured plot gave, over the same period, an 
average of 46^- cwts., or nearly 3 J times as much, . 

Supposing the amount of straw were to be taken as an iteih in 
the valuation for compensation, as here proposed, the question 
whether the consuming or the market price should be adopted 
'would, as in the case of the dung, be still open for consideration. 

Shortly after the publication of my Paper read before the 
London Farmers’ Club in 1870, Mr. Smith, of Woolston, writing 

VOT,. XT a ff T» 
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in the ‘Agricultural Gazette/ objected, first, that my plan of com- 
pensation would give the outgoing tenant nothing more than the 
consuming value of his straw, and afterwards, that it would give 
11 ™ no more than he could already obtain* Neither allegation 
was true. The real question at issue is, however, not whether 
on the plan proposed the outgoing tenant would receive less or 
more than under any other arrangement, but whether he would 
receive as much as he was entitled to for his outlay. In answer, 
I put as an example a case which, with some modifications, I 
repeat here. 

Suppose a farm of 400 acres cultivated on the four-course 
system ; that the tenant enters upon it in a low condition ; that 
after years of clean fanning, and the liberal use of purchased 
food and manures, he leaves it in high condition; and that, 
accordingly, it yielded at the time of entry, and the time of giving 
up, respectively, the following average amounts of produce. 



AtXBAGE PsODUOE FEB AOBE. 


On Entry. 

On Leaving. 

100 acres roots .« .. .. «. .. 

6 tois. 

12 tons. 

100 acres barley 

28 bushels. ’ 

42 bushels. 

lOOaoresliay .. .. .. .. .. 

1 ton* 

2 tons. 

^ 100 acres wheat ... 

24 bushels. 

36 bushels. ' 


It will be unnecessary to complicate the subject by taking into 
account the oats consumed by the horses, as the amount of 
manure produced from .them would not be materially different at 
the two periods. Also for the sakq of simplicity, the same pro- 
portion of straw to corn may be assumed on entry and on leaving, 
though it would doubtless be higher under the improved con- 
dition. Let it be assumed, then, that in each case half the 
roots, are consumed in the yards ; that previous to entry no 
purchased food had been employed ; that during the later years 
of the occupancy 25 tons of linseed-cake were used annually ; 
that for every bushel of wheat (of 60 lbs.) there was an average of 
100 lbs. of straw, and for every bushel of barley (of 62 lbs.) an 
, average of 62^ lbs, of straw. 

, Adopting these data, the following are the amounts of straw, 
and tjie estimated amounts of dung, entered upon, and left, 
respectively ; and the difference between the value of these on 
en^y and on leaving, together with the proportion of the manure- 
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value of the purchased cake, will represent the compensation 
to be received by the outgoing tenant for his improvement of 
the condition of the land. 

First, as to the straw, we have — 


1 

Wheat Straw, 

i 

Barley Straw. 

Total Straw. 

Value 

at 15s. per ton. 


Tons. 

Tons. 

Tons. 

£ & d. 

On entry .. .. 

107 

78 

185 

138 15 0 

On leaving ,. 

160i^ 

117 

'277i 

208 2 6 

Difference.. 

53J 

39 

92} 

69 7 6 


Reckoning the same amounts of straw as above assumed on 
entry, to have been converted into manure during the season pre- 
vious to entry ; and again, the same amounts as assumed on 
leaving, to have been converted into manure during the season 
previous to leaving; with, in each case, the consumption of 
roots and hay as above supposed, and previous to leaving of 
25 tons of linseed-cake also, the amounts of manure, calcu- 
lated according to carefully considered data would be about as 
follows : — 



Fresh Dung. 

Value at 6s. per ton. 


Tons. 

£ a. A 

Oh entry 

m 

162 5 0 

On leaving 

1072 

268 0 0 

Difference.. .. .. 

423 

105 15 0 


Lastly, the estimated total manure-^alue obtained by the con- 
sumption of 1 ton of linseed-cake is 47. 12^. 6d.; and assuming 
that the outgoing tenant consumed 25 tons, half on the land and 
half in the yards, he would have an average claim of 16s. 6rf. for 
every IZ. of original or total manure-value of the 25 tons of cake. , 
The original manure-value of 25 tons of linseed-cake would be 
115Z. 125. 6d.; and this at 165. 6d in the IZ. would be 95Z. 75. XCfef., 
due to the outgoing tenant on the consumption of the 2^ 
of linseed-cake during the last year of his occup^cy. 

The outgoing tenant would, therefore, according to the above 
estimates, founded on the amount of certain products of the farm, 
the' quantity and value of which are easily ascertained, receive. ^ 
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as compensation for his unexhausted improvement in the con- 
dition of the land, the following sums beyond what he paid on 


£ «. d. 

On straw 69 7 6 

On dung 105 15 0 

On purchased food consumed 96 7-10 


£270 10 4 


As I said at the time, so I repeat now, whether the above 
amount would or would not be adequate compensation is a 
question fairly open for discussion. I do not at all insist on the 
general applicability of the rate of 15^. per ton for the straw, or 
of hs, per ton for fresh dung, adopted above for the purpose of 
illustration. All I contend for is the principle of valuation which 
I have proposed : being convinced that valuations so made would 
rest upon basis of facts much more easily ascertainable, and 
much more trustworthy, than would any estimates of the value 
of the unexhausted residue of manures which have been applied 
to the land, and have already yielded a crop. 

For comparison, there is shown below what would be the 
allowance in the case of a 400-acre farm as above assumed 

1. According to the scale laid down in Section I., founded on 
manure-value, 

2. According to the Lincolnshire^ custom, founded on cost, 
as quoted in Section II. 

3. According to the valuation of the straw, of the dung, and 
of the manure from purchased food, as given above : — 


1. Accordhig to Manure^-value — £ s d 

25 tons linseed-cake, last year, consumed with\ ^ 

roots, half on land and half in yards .. ^ 

25 tons linseed-cake, last year but one, con -1 40 9 5 
sumed with roots, followed by com .. ^ 

^5 tons linseedrcake, last year hut two, con-J 

. sumed with roots, followed by com, and! 11 11 3 
hay consumed ■ j 


£ 6, d. 


147 8 6 


'2.* According to Ztncotnshire custom — 

25 tons linseed-cake consumed daring last 
• year, half original value .. J 


m 5 0 


3 , Calculated on produce, &c. — 

On straw 69 7 6 

On dung 106 15 0 

' On purchased food consumed „ 96 7 10 


270 10 4 
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Thus then, in the case supposed, the outgoing tenant would 
be awarded almost identical amounts of compensation for the 
unexhausted residue of his purchased linseed-cake, whether it 
were estimated according to my more elaborate mode of valuation 
founded on manure-lvalue^ or whether according to the“ Lincoln- 
shire custom, founded on original value or cost ; and the agree^ 
ment would be closer still if, in the latter calculation, the present 
exceptionally high price of linseed-cake had not been adopted. 
As already pointed out, however, although in the case of linseed- 
cake, the food and manure-value of which are comparatively well 
understood, these two methods do give closely approximating 
results, yet, as has been shown, they lead to totally different esti- 
mates with other foods of different composition, and which have 
been less generally used. 

Compared with either of the two methods just referred to, the 
valuation founded on the amount of dung made from the straw 
of the preceding harvest, the amount of purchased food consumed, 
and the quantity of straw of the succeeding harvest, is seen to 
give a very much higher rate of compensation. It is to be 
observed, however, that whilst in the case of method 1, or 
method 2, being adopted, further allowances would frequently 
be made, for straw and dung, in the case of method 3 the allow- 
ance for these is already included. 

With the foregoing consideration of the principle and results 
of the different methods, and with the example given of the 
application of each, put forward merely for the N^ake of illustra- 
tion and comparison, I leave the further discussion of this com- 
plicated and difficult subject to those whom it may most concern, 
feeling assured that I may safely do so at a time when the 
important questions involved are exciting so much general 
interest* * 

It may be said that the adoption of the plan of valuation I 
have proposed, founded on the amount and value of certain pro- 
ducts of the farm, would necessitate an entire re-arrangement of 
covenants and customs- This may be true ; but I would suggest 
whether the changes required under such circumstances would be 
greater than would be forced upon the landlord, if compulsory 
compensation on any other basis became the law of the land ? 

The main conclusions arrived at may be summarised 'a^ 
follows: — - „ 

1. In the existing state of our knowledge, no simple itdes, 
applicable to various soils and subsoils, climates, seasons, crops, 
and manures, can be laid down for the valuation of the unex- 
hausted residue of previously applied manures which have already 
yielded a crop. , / , > . v 
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2. Under such circumstances, valuation upon such a basis 
would very frequently result in injustice to the one party or the 
other, and would probably lead to much litigation. 

3. If a system of compensation based upon the valuation of 
the unexhausted residue from purchased foods or manures were 
adopted, power should be given to the landlord, or to the 
incoming tenant, to take samples for analysis, of any foods or 
manures, for the use of which any claim is to be made. 

4. In consideration of the difficulties attending other methods 
of valuation, it is very desirable to consider whether compensa- 
tion for unexhausted condition of land might not be advan- 
tageously based upon the amount of certain products of the farm, 
the quantity and money-value of which can be easily ascer- 
tained. 


II. — Report tm Messrs. Proni and MxddleditcKs Continucm Corn 

Grawinff. By Fustlay Dmsr, Weston Park,, Warwickshire. 

SoMS agricultural authorities insist that com growing cannot pay 
in England, and that the increasing expenses of cultivation must 
shortly consign large tracts of arable land to grass. Whether sup- 
ported mainly upon permanent pastures or upon fodder and roots 
grown under rotation, cattle and sheep have recently been regarded 
as the chief sources of farm profits. They have moreover been 
considered essential for maintaining the condition alike of grass 
and arable land. Indeed good yard-manure and sheep penning, 
with occasional cleaning and recruitment by fallow and grass, 
have hitherto been the recognised means of maintaining the 
fertility of ploughed land. Accepting these data, good managers 
of clay soils have recently endeavoured to augment their herds 
and flocks, to grow mangold and other food for stock, to increase 
their expenditure upon cake and com, and fatten sheep as well 
as cattle in yards. Steam economically securing deeper and 
more thorough cultivation in some locaKties is superseding the 
slower and more expensive hor^-power. But despite these aids 
and modem appliances, the heavy clays continue, too generally, 
to absorb a large amount of capital and yield a minimum of 
profit. Owners and occupiers are alike dissatisfied with the 
meagre returns obtained from clay farms, and ^anxiously invoke 
the aid of science and practice. 

Two spirited agriculturists, Mr. John Front, of Sawbridge- 
worth, Hert% and Mr. Edward Middleditch, of Blunsdon, 
Swindon, Wiltshire, have helped materially to solve some of 
the diffi^ties of clay fanning. They have demonstrated more 
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fully tlie agricultural capabilities of stubborn clays ; have prac- 
tically shown how successfully they may be cultivated ; have 
profitably grown cereals on the same heavy land for several 
consecutive years, and continue annually to dispose of the whole 
of the increased produce. The Council of the Royal Agricul- 
tural Society of England, desirous that such striking results 
should be investigated and tnade public, have instructed me to 
prepare a report on these two interesting farms. 

Mr. Front purchased Blount^s and Sweetdew’s farms, in 1861. 
They comprise 450 acres, situated in the parish of Sawbridge- 
worth, about four miles from Harlow, and four miles from 
Bishop Stortford. The soil — a clay and strong loan! readily 
poaching and-ininning together if worked wet — ^lies upon a sub- 
soil of drift-clay and cretaceous gravel, a portion of the Eocene 
formatibn, and bordering on the Chalk and chalk-marl. Sub- 
joined* are analyses made, in 1865, by Professor Voelcker, of the 
soil from three fields, carefully collected by himself, and showing 
no remarkable fertility, and no superabundance of the alkalies 
and phosphates, which grain-crops specially require. The pro- 
perty, when conveyed to Mr. Prout thirteen years ago, had for 
some time been in the market, had frightened various intending 
purchasers, and eventually was bought for 33Z, per acre^ — 
moderate cost for a compact estate in a beautiful metropolitan 
county, and only twenty-eight miles from London. But to such 
an indifferent condition had the farm been reduced, that the 
former owner had difficulty in getting a tenant to offer 20s. per 
acre; 

The land was wet, overrun with couch, docks, and thistle^ 
and overshadowed with crooked useless fences. Even the fields 


* Ahaltbbs of Soils at Blount’s Fabm. 


< 

Broad Field. 

j Black Acre. 

White Moor. 


Per Cent - 

j 

Per Cent 

Per Cent 

Organic matter .. 

1 4-75 

4-46 

5*49 

Oxide of iron .. .. .. .. .. 

1 4' 80 

1 4-29 

7*91 

Alumina .. .» #• 

5-39 

4-90 

2-06 

Carbonate of lime . . 

2*45 

4'74 

1-80 . 

Magnesia «. 

1-84 

1'59 


Po&sh.. .. .. .. 

P'54 

0*72 

0-51 

Soda 

0'08 

traces. 

O'le . 

Sulphuric acid .. .. .. .. .. 

008 

0-01 . 

^ 0-09 ; 

Phosphoric acid., 

0*16 

012 


Insoluble matters 

79^91 

79-17 ’ 

..J 


100^00 1 

,100-00 


Sand by washing .. 

53‘01 j 

j 

' 42-04- j 

B9-38 
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around the house, presumably in the best condition, produced 
the miserable yield of 12 bushels of wheat, and 20 of oats in the 
year that Mr. Prout took possession. As might be anticipated, 
a heavy outlay was required before much return could be drawn 
from such a property. About 16Z. per acre was expended in 
draining, cutting outfall ditches, grubbing up and levelling 
old fences, making roads, adding to and repairing buildings,, 
and fallowing foul land. Mr. Prout as well as his son, Mr^ 
William Prout, have, most obligingly, given me much informa- 
tion relating to their improvements and farming, and fumishedi 
me with the following details of the cost of these preliminary 


improvements : — 

£ £ 

Draining 2700 or per acre 6 

Ditches and fences 450 , , 1 

Boads, reservoirs and pumps .. .. 900 ,, 2 

Cottages, luncheon-room and walls 450 , , 1 

Bare fallows and cleaning 2700 ,, 6 


£7200 , , 16 

The old farm-house, bams, and yards stand rather towards the 
northern boundary of the farm. A new house has been talked 
of, but Mr, Prout, when he makes his frequent visits, is still 
content with the accommodation furnished by sever^ rooms 
in the old dwelling, permanently occupied by the bailiff. But, 
solicitous for the comfort and convenience of his labourers,, 
he has built and improved three commodious cottages. The 
home bams, chi^y constracted of wood, and thatched, being 
of little use for the storage of com, are converted into 
spacious, airy, loose boxes for the cart-horses. An outlying 
barn is employed as a manure-shed. To ensure convenient 
water-supply, new wells have been dug and old ones cleaned 
out. In one enclosure, where the water frequently wept forth, 
stunting or destroying every crop, a brick reservoir, capable of 
containing 15,000 gallons of water, has been made ; and into this 
is fixed, handy to the road, an elevated iron pump, under which 
the water-cauts supplying ihe engine are conveniently filled. A 
gx^t deal of labour and several hundred pounds were expended 
in grubbing up the unsightly hedge-rows, and levelling the ugly 
banks, which cut the farnr into fifty-aone enclosures. Laboriously 
with horses this reclaimed land was ploughed, and brought into 
good cultivation ; and it now adds about 18 acres to the produc- 
tive area of the farm. 

The land, gently sloping, lies tolerably well for draining, hut 
the former outfalls were indifferent ; the bush-drains, which, as 
elsewhere in the locality, had been dug in some of the wettest 
places, did little good ; and, in spite of ridging up in narrow 
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3-ft. lands, the miserable crops were often starved- At intervals- 
of 33 yds. 2-in. pipes were laid at the depth of 3 J feet ; in the 
lower portions of the longer drains 3-in. pipes were placed ; the 
pipes in the furrows empty into 4 or 6-in. mains which collect 
the drainage of 10 or 12 acres, and discharge into dykes or 
ditches 6 or 7 ft. deep, which intersect the symmetrical fields • 
and conduct the surplus water into a tributary of the Lea. 
About 70 acres were drained, at 14 ft. intervals and 28 in. depth, 
by the steam mole-ploughs of Mr. Eddington, of Chelmsford ; this 
cost 355- per acre, with 55. extra for digging and laying the 
mains by hand labour. But most of this land, thus steam-mole 
drained, has since required to be dried in the ordinary way 
with pipes. Fifteen acres were drained to the depth of 4 ft., but 
as the argillaceous substratum is cut through and the yellow clay 
reached at 3 ft. there appears no good reason for deeper apid more 
expensive draining. No difference is observable in the d^ryness 
of the fields drained at 3^ and 4 ft., nor has repeated obser- 
vation discovered any difference in the outflow of water from 
the same acreage drained at these two depths. The dykes, 6 to 
7 ft. deep, and wide in proportion, present rather a formidable 
obstruction during the hunting season, but effectually separate 
the twenty enclosures into which the farm is now divided. 

Convinced of the economy of steam for the working of heavy, 
land, Mr. Prout at once obtained, from Messrs. John Fowler 
and Co., of Leeds, a 14-horse-power engine with clip-drum, 
anchor, and 400 yards of rope for 10657. This tackle, the best 
that was then procurable, has been very effective, is still in 
admirable order, and enables him to get through his work with 
six or seven horses. Even during earlier years ten horses 
sufficed to perform the farm work as well as the haulage of 
draining-pipes, road materials, and other extra duties. The 
steam cultivation at Sawbridgeworth has already been described 
in the Society’s ‘ Journal,’ Second Series, vol. iii. p. 121. The im- 
portance of the service, so econoniically rendered by the steam- 
tackle, may also be gathered from the subjoined tabular state- 
ment, extracted for me from his books by Mr. William Prout. 

This Table (p. 42) indicates the reiterated operations which 
were at first essential to clean the ^ foul land. But instead of 
the two or three ploughings and a scarifying at first requisite, 
one operation, generally a ploughing 6. or 7 inches deep, 
suffices to ensure a good and clean seed-bed. The wh^^ of 
the farm has been subsoiled 16 or 16 inches deep, an- 
other such subsoiling will probably shortly be underfeAeiL So 
effectually did the steam-tackle disintegrate the jfornierfy sour 
stiff clay, and admit frost, air, and sun, that &r a' fear yeanj . 
full crops throve Vrith little extra , manuring^, and 
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tive cereals were grown with about 20^. per acre of artificial 
manure, . Experience, however, has shown that to prosecute 
successfully Mr. Front’s system, fertilisers to the value of 50s. 
or 60s. per acre require to be applied annually. 


Tears. 

Snt)SolLed. 

Ploughed. 
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ToiaL 

1862) 

Acres. 

Acres. 

Acres. 
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•• 

363 

4 
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•* 
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-1 
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But Mr. Prout has done more than bring into superior and 
profitable cultivation 450 acres of heavy clay land, thirteen years 
ago worth.not more than 20s. per acre. He has inaugiurat^ an 
almost original system of husbandry. Cereals and clover are year 
after year sold to be removed from the occupation ; all ordinary 
rotations are ignored; corn-crops follow each other on the same 
field for several consecutive years ; wheat has been taken for five 
years following; cereals have been reiterated for eight years. 
For his consecutive corn-crops Mr. Prout only desires deep 
thorough cultivation, extirpation of weeds, and the regular supply 
of plant-food in the form of appropriate portable manures. His 
present system was not adopt^ hastily and inconsistently. Mr. 
Prout is no mere theorist. He brought to Sawbridgeworth abun- 
dant experience, acquired in farming bothin Cornwall and Canada, 
and for the first few years endeavoured to farm on established 
principles, to pursue some well-advised rotation, to keep and 
feed plenty of live stock, to increase fertility by the purchase of 
London manure. But, like some other agriculturists, he found 
that he could not make a satisfactory balance-sheet. Messrs. 
Lawes and Gilbert’s successful experiments at Rothamsted in 
growing grain-crops in consecutive years with artificial manures, 
justified, he believed, the more extensive adoption of this 
system j and he determined to sell year by year the* whole of his 
growing-crops, and to restore an equivalent of plant-food in the 
form of portable fertilisers. Accordingly in 1864, 147 acres of 
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wheat, 73 acres of barley, and 29 acres of oats, were advertised 
for sale, straw as well as grain to be removed. An average of 
8Z. 8s. per acre was obtained. Eight sales have since followed. 
Prices have varied with the season and the prospects of the 
market, but reached their highest in 1870, when the total average 
was 12Z. 6s. 6cZ., the wheat making 15^ 3s. lOd The sale 
account for 1874 is as follows : — 




£ s. 

d. 


£ 

s. 

d. 

325 acres Wheat, averaging 

10 17 

7 

= 

3536 

2 

6 

64: 

„ Oats, averaging .. .. .. 

9 15 

0 

= 

624 

•0 

0 

45' 

„ Clover cut and ricked, averaging 

7 2 

3 

= 

320 

1 

3 

*• 

„ Aftermath .. 

3 5 

9 

=: 

147 18 

9 

434 

Averaging 

10 13 

3 

rs 

4628 

2 



The sales are held a week or ten days before the crops are 
ready for harvest. The neighbouring farmers are the principal 
buyers, and at the sale of 1874 one gentleman bought 54 acres. 
The purchasers usually superintend their own harvesting, thresh 
out their own grain, part of it from the field, most of it be- 
fore Christmas, and either consume the straw "or forward it to 
London. Metropolitan dealers sometimes compete for the hay. 
Comfortably to accommodate the increasing compajiy annually 
attracted to the sales, Mr. Prout, in 1866, provided over his 
cart-shed a spacious apartment in which a capital cold , collation 
is served before the party proceed to the fields. The crops are 
set out in lots, usually varying from 5 to 15 acres, each lot being 
conspicuously marked by a pole, surmounted with a board, on 
which the printed number is affixed. Competition is generally 
good, and few lots fall below the moderate reserve placed upon 
them. Kemoyal of number-boards or other mistakes seldom 
occur; rarely is a purchase repudiated. Six months^ credit is 
given ; the auctioneer will probably not object to its being 
recorded that he receives for his services 4 per cent., that he 
pays advertisements and meets bad debts, which are neither 
numerous nor serious. After harvest Mr. Prout has the pieces 
measured, and half this expense is paid by the purchasers. 
The total cost of the sale, including auctioneer’s commission, , 
lunch, &c., is set down at* 200Z. Although the “lot is at the 
risk of the purchaser at the fall of the hammer,” Mr. Front does 
not cease to take an* interest in his fine crops. . He find# 
reaping-machines and horses at moderate cost to cut 
the thinner crops ; his barns and out-houses for five or six^d^^idcs 
are filled with Irish and other haryest-handsj sometmai^ '1^ the 
number of 120, a large proportion of them from LoiidraV: They . 
generally prove themselves woU-disposed steady i^Oit-peopi^i 
and receive from 12s. to 15s. per acm fofr 



44 


Report on Messrs, Front and MiddleditcUs 

for tying-up and stocking beliind the machines. So well satis- 
fied are these town denizens with their trip to the Hertfordshire 
hills that they usually return annually, close the while their town 
house, and bring their families, three of which last year reached 
the goodly number of ten each, and are generally conveyed, with 
their scanty baggage, in donkey-carts. Harvest got-in, these 
labourers change their country quarters, and frequently have 
several weeks’ hop-picking in Kent. 

I inspected Mr. Front’s farm during the first week of last 
August, just as harvest operations begun. Compared with most 
holdings throughout the Midland counties, and even with many 
in neighbouring parts of Hertfordshire, Blount’s Farm exhibits 
a paucity of trees and hedge-rows. There is no permanent 
grass, a very limited area of green crops, and no live stock 
excepting a couple of Guernsey cows, six agricultural horses, 
a carriage-horse, and a pony. Wheat is the staple produce, 
generally accupyi)Eig upwards of 300 acres. In 1874 there were 
grown 216 acres of Payne’s Rivett, a description of cone wheat, 
and 103 acres of Browick red — ^two varieties which have been 
proved by repeated experiment to be very suitable for the soil 
and climate. Beans, having been repeatedly found uncertain, 
are discarded for the present; oats answer well, about 50 
acres are generally grown, and their area will probably be in- 
creased, No barley was sown last year, but now that it is rela- 
tively dearer than wheat, and producible with a saving of pro- 
bably 10s, per acre on the manure bills, preparation is made 
for iirilling lOO acres this year. The crops nearly ready to cut 
looked remarkably well, were reported to be more uniform than 
those of 1873, and annual visitors attracted in ever-increasing 
numbers declared that they improve yearly. With the exception 
of portions of one field behind the house infested with wild oats, 
and one small enclosure of five acres, the farm was beauti- 
fully clean. The best crops of 1874 were those on the thinner, 
lighter soils and following clover, 

A brief description of the 20 rectangular fields into which 
the jEarto is divide, their former management, and present ap- 
pearance, will prove instructive. 

North from the hou^ and premises is Well Field, a 50-acre 
enclosure of strong clay land,;bearing in 1874 Rivett wheat after 
clover. A bushel and a-half of seed was drilled in October. 
The crop was horse and hand hoed and had no manure, save 
about seven acres, which looked badly in spring, and ;receiyed 
li cwt. of nitrate of soda. In 1872 the field was wheat, in 1871 
beans, and in 1870 wheat. The crop of 1874 was level, with a 
good bold head, promised to yield 7 quarters per acre, and on 
the 28th July made an average of 15Z, 
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Crass Field, comprising 55 acres, grew sainfoin for tiiree years, 
from 1869-1871, and has since borne three wheat crops. Last 
autumn it carried 33 acres Rivett wheat, which sold for lOZ. 10s. ; 
and 22 acres Browick red, more regular, kindly, and yielding, 
and sold cheap at lOZ. 10s, 

Dudley, measuring 40 acres, had ten years ago a dressing of 
London manure ; in 1872, it was clover following wheat ; about 
eleven acres were broken up and subsoiled 16 inches deep ; more 
crude clay than was desirable was then brought to the surface ; 
and Mr, Prout considfers that the field has accordingly since 
required rather more manure. Wheat followed in 1873, and 
last year there were 30 acres of ted wheat and 10 of Rivett, together 
averaging upwards of lOZ. per acre. 

Behiud the Farmhouse is the Home Field, comprising 45 acres ; 
23 of which were originally in old grass of low quality, ploughed 
up by Mr, Prout, and, in spite of severe cropping, not yet 
exhausted of its riches. It was fallowed in 1862, but, with the 
exception of small patches under beans and other cleaning crops, it 
has grown cereals ever since ; and, amongst the rest, five conse- 
cutive and remunerative crops of barley. Last season it was in 
Rivett wheat, drilled rather late, sold at an average of 9Z. 16s. ; 
not so regular as some other pieces, portions considerably 
“ knee-broken,” and here and there interspersed with wild oats, 
which will, however, be eradicated by the autumn and spring 
cultivation, preparatory for a crop of black Tartarian oats. 
Nothing at Sawbridgeworth, Mr. Prout assures me, has paid so 
Veil as the arable culture of the Home Field and other portions 
of inferior grass land. Continuous corn-crops have been pro- 
duced at little expense ; for several years scarcely any artificial 
manures were applied ; the food for the million, as well as the 
profit for the farmer, must have been three times that which 
under any management could have been extracted from the 
original sour rough pasturage. 

By the side of the turnpike road, approaching the farm-buiid- 
ings, is Whitemoor, bearing 64 acres of black Tartarian oats, 
a fine level crop, put in early in March with the general-purpose 
drill. Three and a half bushels of seed were sown, with 1 J cwt. 
Ohlendorff^s prepared guano ; a fortnight later 1 J cwt. nitrate 
of soda was appued as a top-dressing, and the crops sold at an 
average of 9Z. 15i. Although three cereals have been groim 
consecutively on part of this field, and five cereals 0V4^ tibe. re- 
mainder, the cultivation has been so thorough, and the <a?nps 
have so rapidly and entirely covered the ground, that Aere has 
been little opportunity for weeds to flourish; and. with the 
. exception of a few patches of squitch-grdss in some ^f the damp 
furrows, Whitemoor may be pronounced ‘perfecfly clean. * . , 
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Blackacre, measuring 36 acres, was fallow in 1863, wheat in 
1864, beans in 1865, and under white crops ever since. It was 
subsoiled 15 inches deep in 1872, has received subsequently 
artificial manures to the annual value of over 60^. per acre. 
It was perfectly clean, and the good crop of red wheat of 1874 
realised all over 9Z. per acre. 

Brook Field, 31 acres, exhibited amongst the plastic clay a 
somewhat less proportion of c^careous matter, was clean and in 
good condition, and contained 15 acres of wheat, sold at 9Z* 9s., 
and 16 acres of red clover. 

Beadles, mapped at 51 acres, presented its fourth white crop 
in direct succession ; like the remainder of the faSrm it was per- 
fectly free from weeds of all descriptions ; the wheat sold at about 
lOZ. per acre, and amongst it clover-seeds are sown out. 

Cowcroft, one of the original small enclosures, measures 5 
acres ; some years ago it had hundreds of loads of tank-water 
applied without obvious efiect : like other pieces it has been 
kept constantly producing corn-crops ; has had no fallow since 
1862 ; and being now rather foul is drilled- with winter vetches, 
which some of Mr. Front’s west-country friends assure him will, 
without much trouble of cultivation, effectually choke and destroy 
all rubbish. 

Mr. Front had, in 1874, 45 acres of clover, which, averaging 
lOZ. 8a., paid as well as the cereals, and proved besides a good 
preparation for the succeeding wheat-crop. Although'" 27 acres 
were on fetnd (Farkspring) which for five years immediately 
preceding had grown wheat, there was no difficulty in rearing 
a good plant. The success of the clover-crops depends upon the 
thorough autumn culture, and the use of the very best seed, of 
which 12 lbs. are deposited amongst wheat or with barley, usually 
by Holmes and Son’s seed-drill, with 26 coulters. To ensure a 
fall cut of clover, top-dressings are used. Last spring 1^ cwt. 
of OhlendorfiPs guano was broadcasted in March ; the clover was 
mowed and carried in June ; and the result, in two ricks, con- 
taining 70 tons of prime hay, was offered at the sale for 320Z. 
Grass being scarce, it was determined to force the second crop 
with 1 J cwt. of nitrate of soda. Owing to the continued drought 
probably little benefit resulted from the dressing ; but the crop, 
which was to be mowed without seeding, brought at the auction 
sale, on the 28th July, 3Z. 5s. 9d. Any unconsumed artificial 
manure will doubtless tell favourably on the wheat, for on his 
heavy land Mr. Front is convinced that even the comparatively 
soluble nitrate of soda frequently fertilises more crops than one. 
So soon as the second clover is cleared off, usually towards the 
middle of September, the land is lightly ploughed. 

Bast of the house and buildings lies a block of about 25 acres 
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not farmed on Mr. Front’s ordinary system. Part of tte produce 
is retained and returned to the land ; manure from the cart and 
carriage-horse stable is applied, green crops are grown, and it has 
been in contemplation to lay down a portion in permanent grass 
when it has been raised to a state of high condition. That it 
has already reached this desirable state is tolerably evident from 
the admirable results it yielded last harvest. Four acres carried 
a magnificent crop of Rivett wheat, which Mr. Prout, anxious to 
test the yield, bought in for 17Z. I 65 . It must reach 8 quarters. A 
bushel over that was Mr. Prout’s highest return obtained in 1868, 
Four acres were devoted to black Tartarian oats, following 
lye-grass, and produced a yield of 10 or 11 quarters per acre. 
Conterminous were some fine cow-cabbage, suffering apparently 
little from the protracted summer drought, and a couple of acres 
of yellow globe mangold duhged, drilled with dissolved bones, 
thirty inches apart in the rows, a splendid regular plant, from 
which many of the lower leaves have been, with impunity, 
gathered as a honne ioucho for the Guernsey cows that supply 
milk for the family and servants. For this crop Mr. Prout had, 
on his sale day, an offer of 20Z. per acre. A late planted but 
promising piece of swedes followed a crop of tares, which had 
been consumed by the cart-horses and dairy cows. 

The remainder of the 25-acre home piece was occupied with 14 
acres Italian rye-grass, broadcasted in August, 1873, on freshly 
scarified wheat-stubble, thrice cut, rapid growth being secured 
by a dressing of 1 J cwt. nitrate of soda applied immediately the 
first cutting was removed. In a former season the rye-grass was 
sold for 207. per acre, with the privilege of cutting and carrying 
ojff whatever grew from Lady-day to Michaelmas. 

The busy season at Sawbridgeworth commences whenever 
the stubbles are cleared ; steam and horses are fully occupied ; 
thorough cleaning, horse and hand hoeing have, however, so 
thoroughly extirpated weeds that autumn scarifying is now 
seldom requisite. A furrow of 6 or 7 in. is turned over ; 8 acres 
of such work is daily performed by the 14-horse engine and 4- 
furrow plough. An extra horse or two are occasionally purchased 
to hasten the ploughing and wheat-drilling, for the earlier and 
drier this calcareous clay is ploughed up and planted the better. 
For wheat only one furrow is given. But this autumn 100 acres, 
steam-ploughed in September, were six weeks later worked over 
with the 4-furrow plough, on which the coulters remairt as 
usual, but from which the second and fourth mould-boards are 
removed. The ground, thus thoroughly cut and turned over, is 
left in a ridge-and-furrow form with a large sur&ce exposed to 
the beneficial action of the weather, and wh^en harrowed down in 
spring will produce an admirable seed-bed for the Hallet’s pedigree 
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barley, for 'wbicli it is intended. In early spring the wheat is 
sometimes harrowed, and invariably, as soon as practicable, it 
is horse and hand hoed, every advantage being taken of fine 
weather, and all available hands being set to work. The spring 
com, forced with superphosphate or guano drilled with it, and 
shortly top-dressed with nitrate, speedily, covers the ground, and 
hence seldom requires hoeing. 

The labour question has troubled Mr. Front less than many 
of his neighbours- His steam-tackle economises both horse and 
hand labour, and keeps his labour account under 30s. per acre. 
His engine-men have from 18s. to 21s. a week; carters 16s.; 
ordinary labourers 15s.; some of the regular hands have also 
their cottage and garden rent free, and cows have been kept to 
supply each family with 3 pints of new milk daily — a boon which, 
however, has hardly been sufficiently appreciated ; and the men, 
recently offered their choice of going on with their 3 pints of 
milk or accepting as an equivalent 2^, a week, grasped at the 
money, to the almost certain detriment of the health of their 
young growing children, who can get no other food so good and 
nutritive as milk. Like other employers, Mr. Front complains 
that, pay as he may, he does not now get as much work done 
as formerly; young active men are said to be scarce, and he 
threatens to import a few picked hands from the North, whence, 
twelve years ago, he had the active intelligent bailiff who has 
been of great service in successfully carrying out the details of 
his system. In the subjoined amounts paid for labour from 
1868-74 the bailiff’s wages of 1007. a year are included. Unlike 
most other farms, the labour payments have not increased during 
recent years ; they exhibit an annual average of 6357. 145. 4d, 
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The economical use of artificial manures is a matter of grave 
consideration with Mr. Prout, as with others who pursue high 
farming. Chief amongst the debateable points are what amounts 
yield the best returns? What are the suitable combinations 
of phosphatic and ammoniacal fertilisers? What mode of ap- 
plication is least wasteful? In the soil newly worked up 
by steam, and on the poor grass-land recently converted into 
arable, Mr. Front’s thorough cultivation seicured full grain-crops 
with little outlay for artificial manures. For several years his 
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total annual outlay for manures did not exceed 500Z., being at 
the rate of about 205. per acre. But as cereals continued to 
follow each other more plant-food had to be provided, and Mr. 
Prout now considers that he requires to expend upwards of 
12001. annually on portable manures, or between 505. and 60s. 
per acre. During the last seven years the annual expenditure 
has not materially varied ; the annual average is 1269Z. ISs, 4d., 
or about 55s. per acre. Whilst Mr. Prout anxiously studies 
economy in the use of these expensive fertilisers, he declares 
that it is often the last lOs. worth that brings the best return ! , 

Bones, mineral superphosphate, guano, and nitrate of soda are 
the manures generally used. 

A favourite mixture for drilling with the several crops is 
made with equal proportions of J-inch' bones, freely saturated 
with water, and mixed with mineral superphosphate on the floor 
of one of the disused barns. The excess of acid in freshly pre- 
pared superphosphate, and the fermentation produced by the heat 
and moisture, dissolve the bones, and in about three months there 
remains a soluble richly phosphatic manure, which, after spread- 
ing out thinly, dries and, mixed with a few sifted ashes, is readily 
distributed either by hand or drill. Three to five hundred- weight 
of this mixture constitutes the usual dose applied to most of 
the cereals, excepting the wheat-crop on the clover leys, which 
derives pabulum sufScient from the unexhausted dressings applied 
to the clover, and from its gradually disintegrating roots. 

Both Messrs. Prout and Middleditch prefer to apply phos- 
phates as well as guano by drill. Thus, deposited in close 
vicinity to the rootlets, more immediate effects are produced, and 
less waste occurs from valuable soluble matters being washed 
into the subsoil. 

What Mr* Prout chiefly requires in a drill is that seed and 
manure should be deposited from separate tubes, and the manure 
placed fully ^-in, below the seed, from which it is thus separated 
by a thin layer of soil. The concentrated active manure is in 
this manner prevented fi'om doing harm during germination 
when it is not wanted ; but is sufficiently handy, and probably 
more, fittingly diluted, when the tender spongioles, having ex- 
hausted their infant stores, ^are ready to decompose and absorb 
the food-supplies in the soil. 

Priest and Woolnough’s drills are used at Sawbrid^eworth, 
and Mr. Middleditch has been iuNfrequent communication with 
Messrs. John Fowler and Co. regarding the perfecting of a steam 
corn and manure drill which they hope to bring out. Mr. Pfont 
has fdund considerable difficulty in getting the makers of drills 
to carry his ideas into practice : he complains thstt some of them 
have become very independent — ^they hold, themselves aloof 
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from the Royal Agricultural Society’s trials, and the Society 
and the public thus lose the benefit of their experience. The 
most effectual plan to bring all makers to the competitive trials 
would be to prevent manufacturers or their agents exhibiting 
any of the implements, which are specified in the prize sheet of 
the year, unless duplicates are also entered for trial competition. 

The nitrate of soda, in doses varying from 1 to cwt., is gene- 
rally broadcasted on the cereals in March or early in April, and on 
the clovers and rye-grass in early spring or after the first cutting 
is removed.' Where more than 1 cwt. is to be used, a double 
chance of benefit results from applying the amount in two doses, 
at intervals of a week or ten days. Grateful and generous as is 
the well-managed soil, it is not necessary to entrust it with 
more soluble fertilising materials than are sufficient for the im- 
mediate wants of the growing crop. 

No farming is fairly entitled to commendation unless it is also 
profitable, and the important practical question is, how does 
Mr. Front’s system pay ? From the books and accounts, which 
-are kept ‘with as much care and order as the farm itself, a satis- 
factory balance-sheet can be produced. Few large concerns have 
such simple receipts; nearly the whole are realised from the 
auction sales, which were begun in 1866, were not held in 1867, 
but have since been continued annually. Having abstracted and 
averagedjmost of the payments for seven years, the same period 
may.fittingly be taken for the receipts, and the totals of the sales 
since ISdS^are accordingly subjoined. 

1868 4,726 0 8 

1869 .. 3,742 0 0 

1870 5,232 7 4 

1871 .. 4,625 14 11 

1872 4,743 11 10 

1873 4,570 4 10 

1874 4,628 2 6 

£32,268 2 1 

This gives an annual average of 4609/. II 5 . hd. To this 
there remains to be added the produce of from 15. to 18 
acres, part of the 25 acres lying hear home, described on page 
47, winch, unlike the remainder of the farm, is not cropped so 
continuously with corn, nor fed so exclusively with artificials ; it 
is usually devoted to growing hay and roots for the horses and 
milk-cows; but its labour and seed bills are included in the 
general payments, and its annual returns are estimated at 200/. 
This brings the total receipts of Blount’s Farm to 4809/. lls. hd. 

The annual acreable averages will convey to many a more 
definite idea fo the actual returns. The four years, 1868-1871, 
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inclusive, exhibit better results for wheat than the three later 
years, but this is not peculiar to Mr. Prout’s farm. The dry, 
warm year of 1868 produced, especially on heavy land, one of 
the most prolific wheat-crops ever grown in England. The 
early season of 1870 was also favourable for clay-land crops. 

The following Table presents the acreable returns obtained* 
from each of the seven sales : — 

1st. For the whole of the crops sold. 

2nd. For the wheat-crops alone. 

3rd. The average value of wheat per quarter- for the week in 
July in which the sale was held. 


Years. 

Total 

Averages. 

Wheat 

Averages. 

Price of Wheat 
on Week of Sale. 


£ s. 

d. 

£ s. d. 

£ s. d. 

1868 

12 0 

2 

14 14 2 

3 2 9 

1869 

10 12 

6 

14 6 8 

2 11 9 

1870 

12 6 

6 

15 3 10 

2 12 10 

1871, 

10 19 

3 

14 3 2 

2 18 0 

1872 

10 16 

0 

11 0 5 

2 19 1 

1873 

1 10 0 

0 

10 8 11 

3 0 0 

1874: 

' 10 13 

1 

a 

10 17 7 

2 18 0 


The annual payments for labour, manure, and auction sale, 
have already been noted and commented on. Considering the 
quality of the land as well as the capital sunk in its purchase 
and improvement, 900Z. a year, or 40s^. per acre, may be taken 
as a reasonable rent ; rates and taxes absorb about 220Z. ; the 
keep of the 6 agricultural horses and the 2 nags is set down at 
30Z, each. As the fodder and roots consumed by the 2 dairy 
cows have been credited amongst the receipts, 40/, a-year must 
be added for the keep of the cows. These items, with 250/. for 
seed, and 230/. for expenses of steam-culture, are detailed in the 
subjoined statement. - 


Manual labour, including hallifiTs salary of 100/. 685 

12 months’ keep of 6 agricultural horses, at 30/. .. .. ISO 

,, Carriage-horse and pony •. .. 60‘ 

, , 2 milk-cOws 40 

Engine and tackle cost 1065/., interest at 5 per cent. .. 63 

,, Depreciation annually at 6 per cent. .. 53 

,, Wear and tear of machinery .. .. 77 

,, Coal hills .. .. 42 

,, ^ Oil , 6 

Corn and clover-seeds 260 

Artificial manures, at 55s. per acre 1269 ‘ . 

Auction sale expenses ,, .. 200 

Bent, 2/. per acre.. , „ .. .. .. .. .. „ 900 

Bates, taxes, and tithe 220 

Total annual payment .. i.. ^3984 


w O ' 
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Abstracting the seven years’ accounts from 1868 to 1874, in- 
clusive, the results stand thus : 

£ B, d. 

Receipts 4809 11 5 

Payments 3984 0 0 

Profib £825 11 5 

An annual profit of 825Z. derived from 450 acres of rather 
second-rate clay-land, and maintained throughout seven years, 
affords satisfactory testimony to Mr. Prout’s system. That the 
consecutive corn-crops sold off year by year have not exhausted 
or deteriorated the land is evident from the improved quantity 
and quality of the growing crops, and very notably also from 
the increased value of the farm, which, instead of the 33Z. origin- 
ally paid for it, would now bring double that amount. Indeed,, 
so recently as February, 1875, the estate, purchased at less than 
16,000/., has been valued by a very competent surveyor at 
31,000Z. This enhanced value represents a handsome return,, 
not only for permanent improvements, but also for the meagre 
profits of the earlier years of Mr. Front’s occupation, Very 
lew land investments, under any description of management,, 
pay, like Mr. Front’s, a fair interest on outlay and double their 
value in thirteen years. 

Mr. Middleditch, settling himself down to farming in 186ff> 
after several years’ commercial pursuits in India, was struck 
with the accounts of Mr. Front’s agricultural successes : a survey 
of the clean and bountiful crops at Sawbridgeworth made him 
an enthusiastic disciple ; and he determined to prosecute the 
system at Blunsdon, three miles from Swindon, where he had 
just acquired 160 acres of heavy clay-loam. But this small holding 
affording inadequate scope, he purchased four other conterminous 
fanns, making, with 44 acres of land rented, an aggregate of about 
600 acres arable and 100 acres pasture. He rehabilitated an old 
farmhouse, surrounded it with a pleasant shrubbery and garden, 
planted a belt of plantation as shelter from the south-west winds, 
which "drive up rather severely some 35 miles from the Bristol 
Channel. From his elevated healthy site on the coral-rag 
ridge, he overlooks his compact farm, commands a magnificent 
view of the beautiful valley of the White Horse, counts upwards 
oi a dozen village churches, and in bright weather catches the 
light reflected from Cirencester College, eleven miles north- 
wards, To the east of the house lies the pleasant village of 
Blunsdon, quaintly-built on sloping limestone banks, with 
springs of splendid water trickling forth from almost* every 
garden. 
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But seven years’ anxious thought, hard labour, and liberal 
well-directed outlay of capital, have been required to make 
Blunsdon what it now is. To the purchase-money, which aver- 
aged 70L per acre, fully 20Z. have been added in draining and 
other improvements. Eleven miles of wide, worthless, wasteful 
hedgerows have been grubbed up ; 180 acres of poor sour wet 
grass have been converted into profitable corn-land ; instead of 
jsmall enclosures, there are now a field of 240 acres, another 
of 150 acres, two of 50 acres, the others somewhat smaller. No- 
Vv here have I seen draining more carefully and thoroughly done ; 
nowhere does steam exhibit greater triumphs of deep, thorough, 
clean culture. The land is mostly a strong clay-loam, tolerably 
friable from admixture of vegetable fibre, the result of its having 
only recently been brought under arable culture. It is of deeper 
and better quality than Mr. Front’s. Underneath the loam is a 
thin stratum of yellow marl mixed with clay, resting about two 
and a half feet down on beds of marl and blue clay, which extend 
•downwards for many feet. The superior quality of the soil 
doubtless mainly depends upon its being at the meeting of the 
three geological strata, the coral-rag, Oxford clay, and the 
alluvial deposit which constitutes a portion of the old basin of 
the Thames. Forty acres having been little more than three 
years in Mr. Middleditch’s possession, are still, as he describes 
them, in a transition state, and have not yet been entirely freed 
•of their former heritage of couch, docks, and garlic. 

During three years Mr. Middleditch effectually drained his 700 
acres, at a cost varying from 8Z. to 15Z. One field of 8 acres, 
drained with 4-inch pipes, actually cost 19?. 3^. fid. per acre. 
A portion of the money required has been borrowed from the 
Lands Improvement Company, at an annual charge of 6Z. 14^. Id. 
per cent., which in 25 years pays both principal and interest. 
Often he has had 100 men busily at work, in gangs of three or 
four, making the four-foot excavations at a cost of from 2s. 6d.M. 
7s. M. per chain ; a trustworthy man on day-wages is told off 
to lay the pipes for about 20 excavators ; to ensure the levels 
being kept, and the fall, which is sometimes not very great, 
being made the best of, water was systematically let down every 
drain before the pipes were laid. The draining of heavy land 
being uncertain, and often ineffectual, when the pipes run askew 
or across high-backed lands, the drains at Bjunsdon have in- 
variably been placed in the original furrows, which vary from 
5 to 7 yards. Little reliance is placed 03q 1-inch, or even 
2-inch pipes, which Mr. Middleditch considers liable to* get 
displaced' or blocked, and he has accordingly buried but few 
smaller than 3-inch pipes, whilst in the lower portions of the 
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longer furrows, and wherever the fall is inconsiderable, 4-inch 
pipes are used. 

The mains have 6, 9, 12, and even 15-inch pipes, A proportion ^ 
of these larger pipes for the mains are made with 4-inch inlets, 
into which the furrow'-pipes are securely fixed. Approaching 
the outfall a few glazed socket-pipes are used, to diminish risk 
' of injury from frost ; and every outlet is neatly and securely built 
up, and the opening protected with a stout iron grating. In 
striking contrast to the 12-inch outfall pipes five feet down, Mr. 
Middleditch has also built in one of the 2-inch pipes, which his 
predecessors used for their main exits, and buried only two feet 
from the surface. Several of the mains empty into convenient 
pools, supplying water used chiefly for the steam-tackle. This 
draining is certainly costly, but it is unusually effective. During 
the first week of 1875 it was subjected to a severe test. The 
heavy snow which had come down during the previous ten days, 
and represented probably two inches of water, suddenly melted, 
with the additional fall of about an inch of rain the 12-inch 
mains ran three-quarters full ; four days later, on January 8th, I 
wedked over Mr. Middleditch’s fields and was surprised to find the 
land dry and firm, no evidence of flood or washing remained ; the 
surface of the heavy land was not caked or run together, not a 
blade of wheat or a bean-plant was injured. Over the hedge, 
in fields drained at shallower depths with smaller pipes^ the 
mains being of insufficient capacity, and the ground puddled 
with horses’ feet, walking was heavy, water was not fully removed 
from the furrows, and the surface was run together in a manner 
likely to interfere with the future growth of the wheat. 

Mr. Middleditch began farming with horses, but finding that 
his work was not sufficiently rapidly and seasonably performed, 
he shortly hired steam ; and in 1871 he purchased two of Messi's. 
John Fowler and Co.’s 20-horse engines, with ploughs, scari- 
fiers, &c. Strictly and intelligently looked after by the master 
and his staff, this powerful set has done an immense amount 
of capital work. Of superior manufacture, and largely made of 
steel, they can safely work up to 100 horse-power. Mr. Middle- 
ditch furnishes me with the subjoined statement (p. 55), setting 
forth the work performed for himself and his neighbours for 
the past four years. In 1873 and 1874 about 200 acres have 
besides been drilled by steam. 

Mr. Middleditch’s thoroughly and deeply cultivated clean fal- 
lows amply testify to the efficiency of his steam-tackle. It is 
impossible to have wort better done ; the 90 acres fallowed in 
1874 have mostly been cultivated five or six times to a depth 
of 12 or 15 inches, and 20 acres of one heavy clay piece, on the 
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occasion of my visit in July, was receiving an efficient snb- 
soiling to a depth of 28 inches, at, a cost of about 20^. per acre. 
This operation is undertalcen chiefly for the purpose of ensuring 
superfluous rainfall finding its way through the adhesive clay to 
the drains. But where the land is not puddled or trodden with 
horses’ feet in wet weather, such subsoiling will not be required 
to be repeated for 8 or 10 years. The daily consumption of coal 
when ploughing 10 inches deep is about 2 tons ; coal costs 20^. 
a ton at Swindon. At convenient points pools are formed from 
which water is obtainable even in the driest seasons. Through- 
out the farm good roads have been made, along which engines 
and water-carts conveniently travel. Archways over ditches 
have been strengthened and widened; the field gateways are 
set out to 20 feet, and provided with double gates. The multi- 
farious steam-machinery is carefully housed in the disused bams 
and shedding ; whilst engineers and other regular servants are 
comfortably located in the commodious dwellings which erewhile 
were the farmhouses of the several holdings now gathered into 
one. 
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1871 

Mx. Middleditch . . 

48 

257 

508 

1421 

2234 




For hire .. .. 

• • 

54 

135 

• • 

189 

102 12 

0 
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Mr. Middleditch .. 

35 

495 

292 

1692 

2514 
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For hire' .. .. 

- 

124 

168 

260 

552 

306 12 

1 

1873 

Mr. Middleditch .. 


399 

367 

854 1 

1620 1 




For hire .. .. 

•• 

78 

917 

708 

1703 

1 

747 4 

6 

1874 

Mr. Middleditch’ .. 

72 

364 

421 

1156 

2013 ! 




For hire .. .. 

•• 

31 

548 

294 

873 

310 4 

0 



155 

1802 

3356 

6385 

11698 

jl466 12 

7 


The economy of steam as compared with horse-power in 
cultivation especially of the heavier soils, cannot now be ques- 
tioned. Indeed, estimating the enhanced value of horses, the 
increased cost of horses’ food, with the damage that horses do 
by treading and poaching, and the comparative tardiness with 
which they perform autumn work, it appears difficult, to under- 
stand how heavy arable land can be profitably managed horse- 
power. The advantage of steam is forcibly exhibited in the 
following statement prepared by Mr. Middl^itch, the estimate 









56 Eeport on Messrs, Front and Middleditchi s 


of cost being taken for the more common 12 or 14-liorse-power 
tackle. 


Appeosimate Cost of Steam Ccltivation -with Fowlee’s 
12 OE 14-h.p. Tackle. 


£ s. d. 

Interest on 2000?. at 5 per cent, for 1 year, 100?., or working) a i a 
200 days per annum, per diem : j- u J-u o 

Pepreciation on 2000?. at 15 per cent, for 1 year, 300?., or work-) ^ ^ ^ ^ 

ing 200 days ijer annum, per diem j i J.0 u 

Wear and tear, duplicates and repairs, 100?. per annum, per) ^ 

diem 4 ^ ^ 


Hopes, 100?. every 2 years, or per diem 05 0 

Oil, 25?. per annum, or per diem 02 C 

Coal, two tons per diem at 25s. per ton, average 2 10 0 

£ s. d. 

Manual Mour — ^Head driver per diem 0 3 4 

Second do. do 0 2 6 

Ploughman do. 0 2 2 


Boy do. 0 18 


Water and cosd carting, per diem 


0 9 8 
0 10 0 


. £6 7 2 

Plus piece-work wages as under: — 

Cost of ploughing — 

12 acres per diem — cost as above — per acre .. 0 10 7 
Extra for piece-work — ^peracre .. .. ..009 

Total per acre .. .. .. .. 0 11 4 

Cost^of cultivating — 

20 acres per diem — cost as above — per acre ..0 6 4 
JExtra for piece-work 00 6 

Total per acre 0 6 10 

" Cost of dragging — 

70 acres per diem— cost as above — ^per acre .. 0 1 10 
Extra for piece-work 003 


Total per acre £0 2 1 

Tlus IS not mncli over half the cost at which similar work on 
heavy land is done hy horses. But even these moderate rates 
may be farther reduced where the tackle, when it can be spared, 
is hired^ out. In many localities 3001. to 400J. may tlms be 
earned annually, reducing, probably to the extent of 20 per' cent., 
the cost of the work done at home. It is those extra earnings 
p^cularized above which enable Mr. Middleditch to perform 
his steam-work at the very low rates of 8s. per acre for 6 to 8 
j^b ploughing, 6s. lOd. for cultivating, and Is. 6d. for, digging. 
The principle of paying by results is introduced as far as possible, 
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even with the steam-work. The eng^inemen have a standing wage 
ranging from 135. to- 205., and receive besides a premium of 
per acre for dragging, for cultivating, I 5 . for ploughing, 
I 5 . 6<7. for subsoiling. The principal carter has 85 ,, the second 
25. Grf., per day. These, with 2 boys, constitute the entire ordi- 
nary working-staff of the farm of 700 acres. This economy alike 
of horse and hand-labour is a very striking feature of the farming 
at Blunsdon. Mr. Middleditch’s predecessors on the farms he 
occupies used 36 horses ; he generally has 5 or 6. The cost of 
manual labour for the arable land throughout the district is up- 
wards of 3 O 5 . per acre ; including enginemen, carters, and extra 
hands hoeing, his is under 205. 

Steam has greatly contributed to Mr. Middleditch’s successes : 
it has enabled him to have his work done thoroughly and 
economically, his land ploughed up early, and, whilst it was 
dry, his seed put in well and seasonably. In 1874 he began 
drilling with five pecks of wheat on 20th September, increased 
his seeding to about six pecks throughout October, and had 
finished 450 acres of planting by the first week in November! 
To make the best use of those few precious weeks which imme- 
diately follow harvest, he has recently purchased a second set of 
steam-tackle, consisting of a pair of Messrs. Fowler and Co.’s 
14-horse-power engines, with ploughs, cultivator, &c. This 
will render him independent of the six or eight horses which 
he has been in the habit annually of purchasing or hiring in 
autumn, and using for getting his seed in. Although one pur- 
chased horse went quite wrong this autumn, the loss on the 
seven bought — and sold after ten weeks’ hard work — was only 
31Z. The perfecting of the steam-drill, which is now heavy, 
difficult to steer, and only 7^ feet wide, will considerably expe- 
dite and economise autumn labour. Mr. Middleditch believes 
that a steam-drill will shortly be produced, probably in two 
sections, each 10 feet wide, capable of sowing 40 acres a day, 
putting in both seed and manure, and with drags attached 
before and behind. 

During the earlier years of his occupation Mr. Middleditch was 
so confident of the power of steam to cleanse foul land, and so 
anxious to secure full annual returns, that he regularly cropped 
the whole of his arable area, and trusted to autumn culture to 
get rid of the rubbish he had inherited. In 1873 almost the 
whole farm was devoted to corn; but wet seasons favoured 
weeds; and in 1874, 90 acres were in bare fallow; in 1875, 
43 acres will be under mangold or potatoes, about 20 acres in 
summer-fallow after vetches. As at Sawbridgeworth, wheat has 
hitherto been the staple produce, five crops have sometimes 
follovrcd in direct succession. The strong deep land is pro- , 
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bably more suitable for wheat than for barley or oats. Beans 
are found remunerative, and a good preparation for wheat. 
Clover has not yet been systematically grown. A week or ten 
days before harvest the growing crops are sold by auction. 
Both straw and grain are removed, but Mr. Middleditch evi- 
dently parts regretfully with his superior crops, rightly thinking 
that he could harvest them as well as anybody else, and might 
enjoy the purchaser’s as well as the grower’s profits. 

Leaving the house and passing westward through the garden 
and orchard, and still on the thin coral-rag, are two acres of 
lucerne, kept clean by frequent horse and hand hoeing, cut three 
or four times a year, chiefly for the horses, and proving so 
serviceable that its culture will speedily be extended. Adjacent, 
and still on the upland limestone-rag, are 35 acres of sainfoin, 
laid down in 1871, and bringing annually between 6Z. and 11, 
per acre : in 1874 it realised 81. 5s.» The first crop generally 
fetches hi , ; occasionally it has been cut twice : the aftermath, 
which is fed off, usually brings 30^.; but, owing to the scarcity 
of grass, when put up for public competition on July 23rd, 
1874, the grazing, let until October 1st, averaged 3Z., whilst 
one lot realised 90^. At this high figure it was rented to afford 
a fresh and healthy bite for 150 superior Cotswold lambs. To 
no better purpose than the growing of sainfoin can this thin 
limestone soil be put. To sustain fertility the crop receives 
an occasional dressing of the limited amount of stable-manure 
which is made, and is also helped by the cake and corn given t© 
the sheep which graze down the autumn bite. When the sain- 
foin has exhausted itself, one or two capital corn-crops will 
follow ; but there is neither depth nor staple of soil to justify 
the adoption of the consecutive grain-crops, which can be pro- 
duced on the lower, deeper, and heavier portions of the farm. 

From the table-land on which stand the house, garden, and 
sainfoin field, a few steps bring us to the gently-sloping 
enclosure of 150 acres of especial interest in the annals of 
steam-ploughing — where fourteen years ago one of John Fowler^s 
engines astonished the Wiltshire farmers by its power and 
aptitude for land-culture. In 1874 this large field was chiefly 
seeded with Rivett wheat, the third wheat-crop in succes- 
sion — ^fully 100 acres, of splendid promise, standing on the 
sale-day beautifully erect ; some of the straw upwards of 6 feet 
high ; many heads discoverable numbering 100 grains, and one 
giving the bountiful increase of 120 grains. The best por- 
tion sold for 17Z. 5^. per acre, and, even with the autumn fall 
in the value of wheat, must still have left a fair profit. Several ■ 
plots when threshed out averaged 7 quarters ; one reached 81- 
quarters. The stout bright straw, which looks like 40 to 45 cwt. 
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per acre, will probably, as in former years, be disposed of for 
paper-making, the Spanish wars having interfered with the sup- 
plies of the Esparto grass. For cutting, tying, and shocking, 
25^. per acre is being paid. Some of the best of this good 
crop is on land which Mr. Middleditch found under old turf, 
but on which corn has since been grown uninterruptedly for 
three, and on one portion for four years. On one part of 
this enclosure where it was recently drained, with the further 
disadvantage of being ploughed and drilled wet, the crop was 
thin and poor, several lots realising only 4Z. per acre. Amongst 
these thin portions wild oats had shown themselves, and 
Mr. Middleditch is now convinced that a summer-fallow or 
early-spring cultivation, and a crop of oats or barley, would 
have answered better than wheat. For two years, excepting for 
drilling and hoeing, horses have not been employed in the 
cultivation of this large field. During September, 1873, the 
steam-ploughing was performed in ten days, the engines working 
from daylight till dark. In October, 140 acres were drilled with 
about 1^ bushel of Rivett wheat, in 10-inch rows : a consider- 
able proportion was deposited by the steam-drill. In spring 
the crop was harrowed, part of it horse-hoed, most of it hand- 
hoed, whilst the weakest, portions of it received a dressing of 
about 2 cwt. superphosphate, and 1 cwt nitrate of soda. 

Visiting Blunsdon On January 8th, 1875, 1 found that 70 acres 
of this fine field had been steam-ploughed in September, dragged 
and again drilled with 6 pecks of Rivett wheat, which looked 
forward and vigorous, and perfectly clean; indeed with such 
. crops there is little room for weeds. Sixty acres, including-that 
portion where the inferior spring-wheat had grown, haye been 
steam-ploughed early, advantage taken of the dry weather in 
August, dragged and drilled October 12th to 16th with winter 
beans. Two bushels of seed were deposited per acre, in rows 
19 inches apart, with the steam-drill, which delivered at the 
same time doses of the following manures: — 3 cwt. super- 
phosphate; 2 cwt. superphosphate with 4 cwt. ashes; 5 cwt. 
lime with 1 cwt. salt; 6 cwt. Bristol manure, made from the 
dead and damaged Irish, foreign, and colonial beasts, from 
which all available fatty matter is first extracted. To secure 
the regular distribution of these manures, they are drilled along 
with 1 cwt. of kiln-dust, obtained from Burton at a cost of 
4Z, per ton. , Five acres are set apart for each manure; up 
the middle of each plot is a strip from which the msmure 
has been altogether withheld. Such experiments may prolmbly 
discover what hitherto has been a desideratum, namely, a trust-^ , 
worthy portable fertiliser for the bean-crop. Throughout the 
beans look remarkably strong and regular^ and promise to he 
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as easily cleaned, and more prolific, than those grown in 1874 
on the plan of two rows 8 inches apart, and on each side a 
fallow strip of 26 inches. But even with these wide spaces, 
the 18 acres of 1874 averaged 9Z. 10s. Twenty acres ol this 
150-acre inclosure steam-ploughed, dragged, and dunged on 
the 'surface, now lie ready for mangolds or potatoes, for which 
Mr. Middleditch expects to obtain as ready and remunerative a 
sale as for his corn-crops. 

The North-field, a farm in itself, comprises 240 acres. Over 
220 acres of this broad level expanse, unmarked by lands or 
ridges, with only a few furrows cleared out in some of the old 
boggy places, waved in July, 1874, a splendid regular crop of 
Biddell’s Imperial wheat. Cereals have been grown in various 
portions for four or five years without intermission, the latter 
crops proving quite as good as the first. After steam- ploughing 
and dragging, 6 pecks of seed were put in, during the first 
week in October, partly by horses and partly by steam-drill. 
The steam-drilled land was hand-hoed, as the seed was not suffi- 
.ciently regularly deposited to permit the use of the horse-hoes, 
which went tw’ice through most of the horse-drilled wheat. 
On all, except the newly broken-up land, 3 cwt. of dissolved 
bones were applied at seed time; cwt. nitrate of soda, 
as a top-dressing, in spring. For this fine field the average 
acreable 'price obtained, in July, 1874, was IIZ. Twenty acres 
*on the upper side of this large enclosure were, during 1874, 
thoroughly summer-fallowed. One of the last remaining of the 
superfluous hedgerows, with many tons of tree-roots, has been 
efiectually torn out, and the ground levelled and made ready for 
profitable occupation. As soon as the crop of 1874 was cleared 
off, the steam-plough was at work ; about 40 acres were scarified, 
but this leaves too much stubble and rubbish on the surface, and 
in the succeeding summer is more apt to be overrun with weeds. 
Rivett and blue-cone wheat, to the extent of 6 pecks per^acre, were 
drilled ; the work being finished early in October, One portion 
of the field harrowed about a week after drilling has been left 
jrather thin, but the whole of the wheat is most promising. Oh 
20 acres of the heaviest portion of this field, never yet subjected 
to thorough cleaning, vetches are drilled, presenting a thick good 
crop, intended for sale, most probably to be penned off in May 
with sheep ; for, partial as Mr. Middleditch is to portable fertil- 
isers, he knows full well how much condition heavy land receives 
from liberally-fed sheep, penned on it during dry weather. 

The three meads, comprising 33 acres, presented, in July, 
1874, a good crop of Rivett wheat. Although the fourth corn- 
crop in direct succession, the thorough autumn culture, horse 
and hand-hoeing, and uniform regular crops, prevent the growth 
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of weeds. Three cwt. of dissolved bones and | cwt. of nitrate of 
soda have been used this year as manure, and the field made an 
average of 13Z. ; in 1873 it reached nearly 15Z. The prospects 
for 1875 are equally good ; steam-ploughing and dragging were 
early finished — a matter of paramount importance in the profit- 
able management of this heavy land : two bushels of Browick 
red, the fifth wheat-crop in succession, were steam-drilled in 
October, with about 3 cwt. of dissolved bones, and by the first 
week in January the plant looked very forward, many of the root- 
lets already down several inches, and tillering as much as many 
crops will have done in April. On Newlands were 34 acres of 
Rivett wheat, the fourth corn-crop in succession ; not so strong 
or thick as some other pieces, but averaging lOZ. per acre. 
During the summer of 1874, 12 acres adjoining were thoroughly ' 
fallowed. On these pieces, in October, 6 pecks of Browick red 
were drilled with the usual dose of phosphates, and three months 
later the wheat looked forward and promising, especially on the 
summer-fallowed portion. 

Mr. Middlediteh, although not very partial to grass-farming, 
still reserves about 100 acres of old turf, kept, he declares, more 
for amenity than profit, and because his friends tell him that, if 
his estate were for sale, purchasers would deplore the want of 
permanent grass, hedgerows, and trees. The grass, for years, 
has evidently been neglected and very wet. In the trial holes 
the water stood before the draining, even in a dry tiirie, within 
a foot of the surface. The whole of the ploughed land having 
been dried, the grass was drained during the winter of 1873-74. 
Mr. Middlediteh is not troubled with the fear, still somewhat 
common, that his grass-land may be overdrained. ' Down into 
4:ft. drains only surplus water flows, and in a dry season the 
4-ft. stratum must be .saturated before water runs to waste. 
Drained so recently,, the grass has not yet fully profited by the 
operation ; the herbage is still rough and of improvable quality. 
But even in' its present condition, it yields a fair return. Let 
by auction in May, for six months, it has averaged annually 
during the four yearly auction sales a little over 4Z. per acre. 
But these are insignificant results compared with what the old 
turf does when ploughed up. Some sour grass, worth little 
more than 20^. per acre, ploughed up four years ago by Mr. 
Middlediteh, has since produced, at an annual cost of about 5Z. 
per acre, three consecutive wheat-crops making the following 
profitable acreable returns, and presenting besides aii exc^U^t 
prospect for 1875 : — ^ 

£ «. d. 

13 10 0 

14 0 0 
17 0 0 


1872 

1873 

1874 
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Instead of following the present prevailing practice of laying 
down land to grass, irrespective indeed of its fitness, better 
results might often be secured by the more extensive use of 
thorough steam-cultivation, whilst the ploughing up and subse- 
quent good management of inferior grass-land will frequently 
afford profits sufficient to buy the land in ten years. 

Subuditted to the critical test of figures, how has Mr. Middle- 
ditch’s farming paid? Will the money, so liberally invested, 
bring a fair percentage? On the credit side of the account 
may be set down a return of lOZ. per acre. Many years’ experi- 
ence, both at Blunsdon and at Sawbridgeworth, have shown that 
this average may be depended on. Four and a half quarters of 
wheat may be realised, and even at 45s. this nets lOZ. 2s. 6d. 
Oats and barley have, of late years, maintained about the same 
acreable value. 

Turning to the debtor side of the account. The land, with 
its draining and other improvements, has cost nearly 90Z. an 
acre; to secure for this outlay an adequate return, 3Z. is charged 
as rent ; 2s. 6d. per acre goes for rates. Ploughing, harrowing, 
drilling, and hoeing absorb about 20s. ; seed, 15s. ; about 40s. 
will be required for manures, consisting of about 3 cwt. dis- 
solved bones and 1 cwt. nitrate of soda ; whilst 10s. must be set 
down for auction expenses. Mr* Middleditch furnishes me with 


the following details : — 

& s. d. 

Bent and rates .. 3 2 6 

Steam-ploughing 080 

Steam-dragging 0 30 

Drilling 0 2 6 

Seed 0 15 0 

Harrowing 0 16 

Artificial manures 2 00 

Horse- and hand-hoeiug 0 4 0 

Auctioneeris sale expenses .. .. .. 0 10 0 


Total ..£766 


The figures above detailed indicate that Mr. Middleditch 
derive^ a profit of nearly 55s. per acre, — a tolerably satisfactory 
return for his expenditure, skill, and labour. It is very doubtful, 
however, whether similarly handsome profits could everywhere 
be depended on. Where steam has to be hired, or hor^s used, 
the expenses of cultivation would probably be trebled. Further, 
to secure thorough cleanness on most soils, an unremunerative 
bare fallow or expensive root-crop would occasionally be required, 
which, if recurring every seven years, would add another 20s. to 
the expenses, and swallow up profit. On the other hand, some 
items of thje above expenditure might be reduced. Sixty shillings 



Continuous Corn Growing, 63 

per acre is a high rent even for the deep fertile land of Blunsdon, 
and for about 40*% land of fair quality, well drained, and in large 
rectangular enclosures, can be procured in many parts of England 
and secured, it is to be hoped, to an enterprising tenant, either 
with a twenty years’ lease or an engagement to obtain remunera- 
tion for unexhausted improvements, or better still with both. 

The system of farming described in this Report, if it is to be 
followed elsewhere with the successes which have been secured 
at Sawbridgeworth and Blunsdon, must be carried out amidst 
similar favourable conditions. 

Steam-power is a sine qua non; without it the occasional 
deep-stirring and thorough autumn cultivation, so essential for 
rapidly obtaining a suitable seed-bed and eradicating weeds, 
could scarcely be secured. The use of steam in its turn obviously 
requires large rectangular fields, deep drainage, absence of trees 
and landfast stones, and more capital than at present is pos- 
sessed by most of the occupiers of small clay-land farms. 

A deep and rather retentive soil is most favourable for the 
system. The thinner limestone formations and porous friable 
soils, unlike the clays, do not contain such a mine of varied 
plant-food which can, in great part, be itendered available by. 
deep thorough cultivation. Nor do they retain, with compara- 
tively little waste, the more soluble constituents of phints, 
whether elaborated in the soil or applied in the form of portable 
manures. The system, it is urged, is not self-supporting : from 
foreign sources fertilizers must continue to be obtained ; guano 
deposits will be used up. But, practically, the supplies of 
phosphates and nitrates are almost inexhaustible. 

A dry climate is also a necessary condition of successful con- 
tinuous corn growing. Amidst the frequent mizzling showers 
of the extreme south-western counties of England or Ireland, or 
in many parts of Cumberland and Westmoreland, with their 
rainfall of 60 to 70 inches, it would be futile to extend corn 
growing, or reduce the area of the roots and grass which, in such 
moist districts, thrive and pay. 

Still another ^condition would have to be secured, namely, the 
permission of the landlord to pursue a system of cropping, which 
has hitherto been almost universally proscribed, which is opposed 
to custom, inconsistent with the accepted principles of good 
farming, and supposed to exhaust and deteriorate the land. A 
longer continuance and wider multiplication of the experi^oes 
of Messrs. Prout and Middleditch will, doubtless, be required to 
remove many of tbe prevailing opinions relating to land.-tenure : 
amongst other things, to establish the inutility of most of the 
restrictive cropping clauses which encumber our ^agreements, to 
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demonstrate tliat, in the long run, more cannot be extracted 
from the land than is put into it ; and to secure to the skilful 
responsible tenant the liberty to plant what he pleases, unless 
during the two years previous to his leaving^ provided always 
he keeps his land clean and grows good crops. 

Some landlords and tenants may, perhaps, be sceptical as to* 
the fertilising powers of thorough cultivation and portable ma- 
nures — the two chief factors by which the fertility of these farms 
has been improved and maintained. But thorough cultivation 
ensures the free entrance of sunlight, air, and moisture into the 
soil, and thus ameliorates and renders more soluble and fit for 
plant-food the crude materials which abound especially in stub- 
born clays. Again, artificial manures must not be regarded, as 
they still often are, as “ stimulants ” to be used sparingly and 
occasionally, but eventually leading to serious exhaustion of the 
soil. Judiciously applied, they supply directly to the growing 
plant the materials with which its textures are built up, whilst 
they sometimes render available certain constituents of the soil 
which otherwise could not be taken up by plants. Farm crops 
are not capricious as to their food. They cheerfully elaborate 
their grains and roots from any convenient sources of plant-food. 
It is comparatively immaterial whether the elements of plant- 
nutrition be of home or foreign origin, whether they enter the 
soil in concentrated ox bulky form, whether they come directly 
from the foU-yard or from antediluvian stores. The essential 
matter is that they be, in quantity and variety, sufficient for the 
demands of the plant, and presented in a moderately soluble 
state. The phosphatic and ammoniacal dressings regularly used 
at Blount’s Farm and Blunsdon present about a fair equivalent 
for the phosphates and albuminoids annually removed in the 
crops. From the soil and atmosphere the other materials requisite 
are readily obtained. 

Messrs. Lawes and Gilbert’s invaluable experiments — one of 
the chief store-houses of the reliable facts of scientific agricul- 
ture — demonstrate that on heavy land the maximum returns both 
of wheat and barley have been reached with portable manures,, 
and that on an average of twenty-five years dissolved bones and 
nitrate of soda, to the value of about 60^. per acre, produced 
several bushels more than an annual dressing of 14 tons of good ‘ 
farmyard-manure. * 

But it has been urged that fertility resulting from the use of 
artificials must be ephemeral. The Commissioners of the Royal 
Agricultural Society, reporting on Steam Cultivation in 1866 


* ‘Journal of the Koyal Agiicultui-al Society/ vol. 
Series. 


XXV., and vol, ix., *211(1 
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(Journal/ Second Series, vol. iii.), after inspecting Mr. Front’s 
farm, declared tliat ^‘the course here pursued is exceptional, 
and must soon come to an end ; manure will soon be wanted.” 
This foreboding has not been justified. The system has been 
strictly persisted in. Eight crops have since been reaped, 
showing no falling oS either in quantity or quality, all of them 
much over the average of the district, yielding an acreable 
reton of lOZ., exhibiting an annual acreable profit of 40^- Phos- 
phates of lime and nitrate of soda — ^the staple manures used by 
Messrs. Front and Middleditch — certainly do not furnish all the 
materials requisite for the nutrition of plants, and it has been 
declared that sooner or later other elements, at first present in 
the soil, will become Exhausted.'' Granting that in some soils 
such exhaustion may occur, the failing potash, chlorine, silica, 
or other element might be cheaply supplied. Even under ordi- 
nary farm>^management the replacing of articles of plant-food, 
which are actually wanting in a particular soil, is frequently a 
mote convenient and economical method of maintaining fertility 
than the supplying, as in farmyard-manure, of a general assort- 
ment of all the elements of plant-food. The practical problem 
appears to be — ^With a given soil and surroundings,* what are 
the cheapest raw materials from which to manufacture the par- 
ticular crops desired ? 

Messrs. Lawes and Gilbert’s experimental plots furnish the 
best practical refutation of the supposed fleeting and unstable 
effects of artificial manures. For upwards of twenty-five years 
phol^jihates and nitrate of soda, at a cost of about 60s. per acre, 
have maintained rather poor heavy clay-land in a maximum 
state of fertility, producing corn-crops continuously, and return- 
ing, on an average of twenty-eight years, nearly 36 btishek of 
wheat, and during twenty-three years nearly 50 bushels of barley. 
The averages for the last ten years being better than those pre- 
viously obtained, justify the concluiSion that there is no retro- 
gression, and that the same management which has economically 
secured this high fertility can permanently maintain it. 

The farms described admirably illustrate the power which the 
judicious outlay of capital exerts in developing the resources of 
the soiL Nor does a long period necessarily elapse before good 
returns are realised. Within a dozen years Blount’s Farm hks 
doubled its selling or letting value, whilst seven years’ spirited 
management have already hdded fully 20 per cent to the tttee 
of the Blunsdon farms. Former tenants, at much low^ftots, 
regularly becoming impoverished, are superseded by m^ of ^Ml 
and capital, who, although wdighted with enhanced reapsi tb meet 
the interest chargeable for costly improvmentSs manage lo double 
the acreable produce and make the concern profiiable. ' Similar 
results are obtainable elsewheie. What has bjeen done may be 
voii. XL— s. s, \ p 
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done again. Throughout our generally well-fanned island are 
still thousands of acres of unprofitable clay, poor thriftless grass- 
land, and worthless wastes, on which the system described in 
this Report might be successfully prosecuted. But capital is with 
difficulty attracted into such iutherto unprofitable channels. 
Landlords themselves seldom have the time, taste, or spare funds 
for such enterprises. Whilst, without more permanence of tenure 
than is generally accorded, or a more widely recognised payment 
for unexhaust^ improvements, tenants of skill and means ob- 
viously are indisposed laboriously and expensively to raise the 
land they hire from a state of unremunerative barrenness to one 
of high and remunerative fertility. Nor is this to be wondered 
at. &veral years elapse before even essential and judiciously 
effected improvements fully repay their outlay. Throughout 
England long leases, as of 19 or 21 years, which afford definite 
permanence of occupation, and an opportunity for tenants to 
recoup themselves for substantial costly improvements, are un- 
common. Cases occur in which the death of landlord or tenant, 
*or the sale of property, produces, on short notice, a change of 
tenancy, and the reversion to the landlord of the occupier’s 
capital. Such arrangements, too generally countenanced by 
custom, Sanctioned by law, and peculiar only to agriculteal 
occupations, obviously are a serious check: to the expenditure 
farmers’ capital. The several classes concern^ in agricul- 
tural prosperity, and whose weal or woe are so indissolubly 
connected, suffer together. The farmer’s exertions are re- 
strained ; he has seldom liberty to make the best of his manu- 
factory of bread-stuffs or meat ; obsolete arrangements, devised 
to prevent deterioration of the occupation, unfortunately often 
prove more effectual in preventing its improvement ; uncertain 
whether he may enjoy time or opportunity to realise a return for 
extra expenditure, he is chary of laying out his capital ; his 
produce falls short of what it should be ; his profits are small. 
The landlord, who under any system must eventually obtain, 
without cost, a considerable share of all permanent agricultural 
improvement has the resources of his property only veiy slowly 
and imperfectly developed, whilst his rent-roll shows little 
prospect of improvement. The labourer, under such a system, 
seldom has constant or remunerative employment. The com- 
munity at large pay higher prices for bread, meat, and dairy 
produce. 

Both Messrs. Frout and Middleditch are strongly impressed 
with the need of improvement in the system of land tenure. 
They rightly declare that no tenants would have been justified, 
under any system at present in existence, in undertaking the 
costly improvements which they have made. 

This Report has not been prepared with the idea that agricul- 
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turists everywhere will slavishly copy Messrs. Front and Mid- 
dleditch’s system; that corn-growing is generally to supersede 
stock-farming; that auction sales of standing corn are to become 
as common as those of live-stock, or that corn-crops will gene- 
rally be removed from the farm, and all land henceforwaid de- 
prived of its accustomed supplies of yard-manures. Procrustean 
, principles are inconsistent with good farming, which ought to 
accommodate itself especially to changing conditions of markets 
and cost of production. If customers fail to bid for the crops 
at Blount’s Farm or- Blunsdon, the auction sales can be discon- 
tinued and the corn harvested by the growers. The straw, if 
not required to fodder and litter, stock, can, as now, be disposed 
of for paper-making and other purposes, at prices considerably 
above the 16s. or 18s. per ton, which it is worth merely for 
manure. Agai% even supposing that liberal foreign supplies 
bring the cereals down to a selling point at which their growth 
ceases to prove remunerative, these farms, so deeply and cleanly 
cultivated, are in an unusually favourable state for growing full 
crops of roo^s and fodder, and maintaining a large amount of 
stock. Meanwhile, Messrs. Front and Middleditch’s valuable 
experiences inculcate various practical lessons applicable almost 
to any system of farming. They inculcate the wide adoption, 
especially on the heavier clays, of the deeper and more effectual 
stirring of the soil ; the economy of steam, as compared with 
horse-power, in the cultivation of the land ; the more systematic 
liberal feeding of the farm-crops with portable manures ; the gain 
resufitiug irom drilling such manures with the seed-comf, and 
thus blunging them into closer contact with the spongioles of 
the young plants ; and the desirability of remunerating the tenant 
for unexhausted improvements effected by his own capital^ md 
thus encoui^ing mm to devote to his rbcation more brains, 
enterprise, and money. 


III .— Labour Bill in Farming. By Fbedebick 

Fob some mpnths during the year 1874 it became my duty to 
follow somewhat dlosely thie' strikes and lock-out which occuried 
in the Eastern Coin3ttie% to describe the course, of faimhig 
there, and set forth iair^ lihe position both of employee^ 
employed. The present Fnp^r has not for its object a 
of any of the contmverted questions which arose durii^ ihat 
unhappy struggle., Those persons who caiie’to .their 

recollections of what wffi J^dways be a; Jnemo^pab^^ the 

histary of English agriculture may ref& elsewhere to a pOTaa- 

.'F 2 
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nent record of the strikes and lock-out.* It has been thought, 
however, that one point of practical interest to British farmers, 
suggested by the events of 1874, might be treated in this 
‘Journal,’ with greater fulness than was necessary or possible 
when these events were described merely for general reading, 
and might possibly result in some advantage through a frank 
discussion of the labour question here. Having no claim what- 
ever to the character of a practical farmer, I had, and still have, 
much hesitation in venturing to speak upon a question of this* 
nature to readers who will be for the most part experts, thoroughly 
acquainted with details, which I can give only at second-hand- 
As, however, I have been asked to place upon record in tho 
‘ Journal ’ some of the facts and statistics, gathered in the course 
of my enquiry in Eust Anglia, as far as they relate to the Labour 
Bill in fanning, I do so, though with diflBidence, accompanying- 
them by such reflections as suggest themselves to an outside 
observer, not an expert, who has watched with great interest, and 
under exceptional conditions, the attempt to solve a problem of 
the highest public importance. 

The farmer’s position is in many respects a peculiar one, and 
must be properly appreciated before we can hope to Understand 
the question now proposed for treatment. It is his business to 
produce for human sustenance as much animal and vegetable 
food as his land will raise, and to produce it at the lowi^ pos- 
sible outlay consistently with fair dealing towards landlord andi 
labourers. Some advantages belong to the "position. Rural life 
is. pleasant, and hitherto has been easy-going, though whether it 
will long continue so is doubtful. The farmer breathes pure air, 
is seldom weighed down by too much work, has a healthy out- 
door occupation, can take his share of field-sports. It has often 
been said that he begins life with an employment, and amid 
scenes, which townspeople covet all their days, and hope only 
to enjoy as the final reward of long and successful work. Then 
the farmer has not to face the keen competition of neighbours ; nor 
is he tempted to resort to the sharp practice which, as he reads, 
is but too common in the towns, in order to maintain your 
position relatively to that of trade rivals. What his neighbour 
^ows, or how much, is nothing to him, except that he naturally 
likes to farm as well and grow as much. In agriculture there 
is an absence of anything like trade jealousy, trade secrets, 
over-reaching, or unfair rivalry. Farmers have interests in com- 
mon ; and such competition as exists among them is a generous 

* ‘ The Agrioaltural Lock-out of 1874, with Notes tipou Faimiiig ia the- 
Eastern Counties.’ Eeprinted from ‘The Times/ By Frederick Clifford, of the- 
Middle Temple, Banister-at-law. William Blackwood and ^ns, Edinburgh and 
Loudon, 1875. 
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competition, springing from a wholesome desire to distinguish 
themselves in what is by far the largest and most important of 
national industries. Then, too, there is no need for the farmer 
to solicit custom. He produces articles in universal demand, 
for which he is sure to receive the market price, whether remu- 
nerative or unremunerative, without going farther than the next 
market-town. He need not advertise, or employ agents to tout for 
him, or be at all anxious about the sale of his commodity, though 
he may have great cause for anxiety about the price it fetches. He 
does not stand beholden to any customers, or fear the loss of orders 
from this man or that ; nor has he to reckon from time to time 
upon possible sudden, capricious checks to demand, ^ through 
changes in habit or taste, or through the competition of foreign 
manufactures in foreign markets. He is wholly independent of 
foreign markets, and is absolutely certain of a demand for all his 
produce at his own barn-door, without incurring the smallest 
obligation to the buyer, or going cap in hand to anybody. 

There is another side to this picture, and it is a much less 
pleasant side. The farmer carries on his business under con- 
ditions which often render skill and industry wholly unavailing 
to secure success. He deals with land which may be unthankfiil. 
He must face the seasons, oyer which he has no control. Crops, 
to the growth of . which he may have contributed all that good 
husbandry and unceasing care require, may fail to fulfil their 
early promise. From year to year his land yields varying 
quantities, over which his toil and tjrought and outlay have little 
influence. Then his cattle and sheep suffer from diseases which, 
of late years, have couie to be far more fatal and frequent than 
they u®^ to be, while he is equally powerless to prevent them. 
If, like most manufacturers, he were able to recoup himself for 
losses by raising prices— or if, like some other produc^s^ he 
could combine’ to keep up prices — ^his position, economically^ 
would vastly improved. But a farmex^s is a cosmopolitan 
trade. He does not feel that he has rivals in his neighbours, 
because farmers throughout pretty nearly the whole world are 
bis rivals, and therefore the cereal produce of his parish, or even 
of his county, is not worth considering in its effect upon the 
price of his own produce. At present, indeed, he h^ to a laig^ 
extent a monopoly in the supply of beef and mu^on, thou|ih 
before many years ^e over we may be sure that science yrrfl: 
find the means of cheapening this commodity By importing it ^ 
much larger quantities, and in a more palatable condi^be^ 
countries like Australia and ^uth America. As tp hw- 

ever, which hitherto has been the staple crop of tbfe,''British 
farmer, he must measure himself agsdnst producers M *^untries 
where taxation is light, where the seasons ajfc whm Ifcp 
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land has a natural fertility far surpassing that of the British isles, 
and perhaps labour is far cheaper. Happily for consumers, 
distance, and the difiSculty of transit, is the only protection 
enjoyed by the home producer ; and the price of wheat depends 
not upon his will but upon the genial rain which quickens, and 
the sunshine which is sure to mature the crop, if not here, at any 
rate in some of the countries that are ready to supply us with 
their superabundance. 

It will thus be seen that the British farmer, who, like other 
men, follows his calling for profit, is limited in his power of 
making this profit by natural conditions not applicable to ordi- 
nary producers, while firom these conditions he can never hope 
to be fi:ee. We are also face to face with the fact that the 
ordinary business of farming is not one in which high profits are 
made. If, on an average of years, he makes from eight to ten 
per cent, upon his capital, he may be reckoned fortunate indeed. 
There may be some farmers, exceptionally favoured in respect of 
rents and quality of soil, whose percentage of returns is larger ; 
but I sni^spect there are very many more who cannot point to so 
large a return. In few trades would this rate of interest be 
de^ed an adequate one, considering the risk run and the skill 
and amount of personal supervision necessary^ The farmer 
cannot tuim over his capital three or four times in the course 
of a year., i On contrary, he has to; Sj^ad so much fer tent, 
labowyrtnanuxe^ and seed, long before he receives any return 
foot odtby ; and whatever profit he makes must he led up 
to by a long course of industry, by continued expenditure, and 
patient expectations very often bitterly' disappointed. 

If, however, the British farmer, as a rule, makes at the best 
only three or four per cent, above the rate of interest he w6uld 
receive, with little risk, if his capital were invested on the 
mortgage of house property, and no more than he would re- 
ceive in many modern investments, reckoned fairly safe, leaving 
no. remuneration for his personal services upon the farm, the 
question now to he considered is an urgent one. It seems to he 
capable of statement in this way: — ^Labour is one chief item in 
farmi^ ouiJay. » Its tendency, shown by recent events, is to rise 
in value. From a public point of view, as well as in the interests 
of a class with, whom we must all sympathize, it is desirable 
that labour should rise in value; but the farmer, like the 
labourer, must live. Some persons, indeed, on this point have 
replied almost in the words of the French wit, who, when a 
similar appeal was made to him, said, “Je n’en vois pas la 
necessite/’ But as rural society is now constituted, and under 
^present system of agriculture, it must be assumed that the land 
is xneant as much for the support of the farmer as the labourer. 
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As few farmers, tterefore, till the land for the purpose of pleasure 
or experiment, can they, with the existing narrow margin of 
profit, get a living if the cost of labour materially increases ? 

Clearly they cannot do so, unless by compensation derived 
from one or more of the following sources ; — (1) by lower rents, 
a result which cannot be reasonably looked for ; (2) by higher 
prices for farm produce; .(3) by increased production; (4) by 
greater economy in production, such as through the cheapening 
of manure, the reduction of local rates, the increased use of 
machinery, and resort to a course of husbandry requiring less 
labour ; or (5) by a system of paying for labour by results, — 
a system wnich recognizes the necessity of higher wages, but 
requires in return labour, if possible, higher in quality and cer- 
tainly greater in quantity than that now given. 

I have said that lower rents cannot in reason be expected. 
Whatever may be the case in Scotland, one cannot have gone 
far, or made much enquiry as to rents on this side of the 
Tweed, without feeling that land is on the whole very fairly, 
and even moderately let. Some time ago an Eastern Counties 
farmer had an interview with a landlord, who was talking of 
proposed changes upon a large estate where the tenantry were 
not very contented and not very prosperous. The farmer, as 
he told me, contributed his suggestion, though it was a negative 
one: — ^‘For goodness sake, sir,’^ he figlid, “whatever you do^ 
don’t lower the rents ! ” He meant, no doubt, that rent acts as 
a healthy stimulus to exertion, and that rentals below the fair 
value of the land let are sometimes no real advantage* to in- 
different farmers. I daresay the landlord took kindly to the 
advice thus tendered. However this may be, English tenants 
must look first to help from one of the other sources just indir 
cated. Farming must be proved to be unprofitable, after ottv^r 
shifts have been tried, before rents will come down ; they 
are more likely to go up than to come ddwn. 

Higher prices for farm-produce are more within the range of 
probability. Wheat is now very low, and men of experience 
look for a continuance of low prices for bread-stuffs. Barley is 
taking the place of wheat as a remunerative crop upon suitable 
soils. The average price of farm-produce may now be said to 
be a fairly good one, and in time other crops will be substituted 
for wheat. This is a topic, however, with which I sh^i ; 
presume to deal. The possibility of increasing productiOgD^ 
reducing absolutely or relatively the cost of prodnctSofe^ ^^f 
raises questions beyond the scope, of this Article. 
then, to the last of the five heads just specified'^-^llfe^^EhOTm^ 
Bill. ^ ^ ^ V' 

At starting it will be well to try to define ^ nwly ^ 
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what may fairly be included in the “ Labour Bill ” in farming. 
The nominal rate of wages paid in a given district, as even the 
most superficial readers of newspapers now know, represents as 
a rule neither the labourer’s full gain nor the farmer’s entire 
outlay in this branch of expenditure. The items which really 
contribute to this expenditure may be classed as follow : — 

1. Weekly wages for manual labour. 

2. Labourers’ extra earnings from piece-work, not including 
harvest- 

3. Extra wages at harvest, whether paid by the week or in a 
lump sum for the job. 

4. Horse labour, including risk and depreciation. 

5. Difierence in the value of cottage and garden, where these 
are let by the farmer or his landlord to the labourer rent-free, or 
at rentals below actual value. 

6. Perquisites given dir^ly or indirectly as a supplement to 
wages. 

7. Wages knowingly paid by.the farmer in excess of the value 
of the labour given in return, as in the case of old or infirm 
Viands. 

8. The farmer’s contribution in rates to the relief of the poor. 

1. ** The price of labour,” writes one of my correspondents, ** as’ 
well as the rent of land, must be governed by this fact — ^whether 
the farmex^s capital is profitably or unprofitably invested.” The 
truth of the projx>sition may be admitted ; but then the farmer 
must move with the times, and use the means which experience 
and necessity from time to time suggest for adapting his mode 
of husbandry and employment of labour to the social or econo- 
mical changes which occur around him. In the end, self-interest 
will lead him to do what he finds it is necessary he should do for 
the purpose of insuring a profit on his capital ; but it is well 
that no time should be lost in getting into the right groove. Let 
us now see what the cost of labour is and has been in farming 
during recent years, and what seems to have been the influence 
of machinery upon the charge for manual labour. 

The old-fashioned way of estimating the cost of manual labour 
was to take it as about equal to rent and tithes. Now, however, 
the cost of labour is regulated by the system of farming pursued 
upon the various occupations. Some forty years ago, before arti- 
ficial manures came into use, a former depended almost entirely 
upon such xasimxre as he could produce at home. This, again, 
ruled the number of acres under crop, and the bulk of each crop, 
and it ruled also the demand for labour. The use of artificial 
manures greatly increased the number of hands employed. The 
introduction of machinery set free some hands, but generally to 
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employ them only in other ways. For example : Forty years 
ago,” writes Mr. Mathew, of Knettishall, near Harling, ‘‘six 
men upon this farm did nothing but thresh corn from harvest 
till June 1st in the succeeding year. Now I do not use a flail 
at all, and still I employ more men than were employed here forty 
jears ago, though I grow no more corn : indeed the acreage of 
corn is now rather less than it was then. Machinery does not 
lessen the demand for manual labour, but diverts it into other 
channels. In some districts the value of labour used to be cal- 
culated by the price of wheat ; and the price of one bushel of 
wheat, added to half-a-crown, was the weekly wage paid for an 
adult labourer. Thus, when wheat was selling at 30^. per coomb 
(4 bushels), the wages would be 10^. a week. During the 
Crimean war, wheat rose to 44^. per coomb, and the farmers in 
my parish then advanced wages to 13s. per week. At that time 
a great many men were out of work.” 

The following is the Laboub Account upon a Light-lahd Farm 
in Suffolk, containing 367 acres arable land, 23 acres pasture, and 
37 acres sheep walk : — 


Date in 
May. 

Daily Wage of 
able Men. 

Amount pcdd for 
Labour annually. 

Coat of Labour per 
acre upwi 400 
acres.* 


s. d. 

£ d 

£ 0. d. 

1847 

2 0 

565 15 6 


1S4S 

1 8 

623 8 5 


1849 

1 6 

557 6 9 

1 7 lOi 

1850 

1 6 

585 7 8 


1851 

1 4 

507, 2 3 


1852 

1 4 

494 19 6 

1 4 

1853 

1 6 

526 0 8. 

1 6 3^ 

1854 

2 0 

660 8 4 


1855 

2 0 

676 19 5 

% 

1856. 

2 0 

757 11 11 


1857 

1 10 

692 13 10 

1 14 7* 

1858 

1 8 

674 6 2 


1859 

1 8 

647 4 4 


1860 

1 8 

696 18 8 


1861 

1 10 

727 3 9 

1 16 4i 

1862 

1 10 

689 19 4 


1863 

1 8 

689 14 5 


1864 

1 8 

638 0 6 


1865 

1 8 

605 16 10 

1 10 3} 

1866 

1 8 

640 16 0 


1867 

1 10 

681 2 11 


1868 

2 0 

721 19 2 


1869 

1 8 

652 0 9 

1 12 1 

1870 

t 8 

616 18 9 


1871 i 

1 8 

618 15 7 


1872 

2 0 

694 10 4 

' 

1873 

2 2 

700 18 5 

115 01 

1874 

2 2 

719 12 7 



* This calealation allows a nttle kdKmr Jbr fhe tiheepwalk. 
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The above figures represent the amount paid in hard cash. 
The value of the beer given was about 15Z. or 20?. annually, 
according to the price of malt. Beer is given on this farm all 
the year round, at hay-time and harvest, as well as during drill- 
ing, sheep-washing, and clipping. Then there is the meat, &c., 
given to the men at sundry times from the house. To this may 
be added cheap cottages, let at 52s. and 3Z. per year, allotments 
free, meat and beer at Christmas according to the size of the 
family ; and three-quarters day given on Good Friday.* The 
reason of the year 1847 showing so small a gross amount of 
wages is accounted for by the fact that the out-going tenant paid 
for his own threshing. 

A valuable addition to the foregoing statement is the fol- 
lowing : 


Acooxjnt of 'Whbat and Babley Chops upon the same Fahm, and 
theii* Atebagb Pbiobs, together with the Weekly Wage paid to able- 
bodied men during the same periods. 



Wheat Crop. 
Average. 

Price per 
Oooxctbw 

Barlej Crop. 
^Average. 

Price per! 
Coomb. 1 

Weddy 

Wage. 

Profit or loss per cent, on 
Capital. 


C. 

B, 

F. 

s. 

d. 

C. 

B. 

p. 

s. 

d.l 

s. 



1849 

9 

1 

0 

19 

0 

10 

2 

0 

14 

a 

9 



1850 

8 

0 

0 

20 

6 

10 

0 

0 

11 

0 

9 



18$1 

8 

0 

0, 

20 

0 

11 

0 

0 

14 

6 

8 

Brofit, 51 per cent. 

1852 

7 

2 

0 

23 

6 

11 

2 

0 

16 

0 

8 

Profit, 10 

fy 

1853 

7 

2 

0 

42 

0 

11 

0 

0 

19 

0 

9 

Hot a farthing profit. 

1854 

13 

0 

1 

36 

0 

13 

0 

0 

17 

0 

12 



1855 ' 

8 

1 

2 

38 

0 

IS 

2 

0 

19 

0 

12 

♦ ^ 


1856 

8 

3 

0 

35 


11 

3 

0 

23 

0 

12 



1857 

9 

1 

1 

25 

H 

12 

0 

0 

19 

6 

11 



1858 

9 

0 

1 

28 

6 

9 

2 

3 

17 

0 

10 



1859 

9, 

1 

2 

24 

n 

9 

3 

1 

18 

6 

10 



1860 

8 

0 

0 

27 

M 

11 

0 

2 

24 

D 

10 



1861 

9 

1 

1 

KSl 

3 

11 

0 

0 

20 

6 

i n 



1862 

7 

0 

8 

24 

3 

11 

0 

1 

18 

6 

i 

. 


1863 

10 

3 

1 


6 

12 

3 

2 

18 

0 

i 10 



1864 

7 

0 

0 


6 

11 

3 

2 

16 

0 

10 



"1865 

.9 

3 

3 

23 

0 

8 

2 

3 

17 

6 

10 



1866 

9 

1 

1 

28 

0 

10 

1 

0 

23 

6 

10 



1867 

9 

0 

0 

35 

0 

11 

0 

0 

20 

6 

11 



1868 

8 

3 

3 

26 

‘0 

9 

2 

0 

23 

6 

12 



1869 

10 

1 

1 

22 

0 

9 

0 

0 

17 

0 

10 


N 

4870 

6 

0 

3 

27 

9 

6 

2 

1 

17 

9 

10 

Profit, 10 per cent. 

‘ 1871 

8 

0 

1 

29 

0 

11 

0 

3 

19 

6 

10 

7 


1872 

7 

0 

3 

26 

0 

9 

2 

2 

22 

0 

12 



1873 

7 

2 

1 

81 

0 

9 

2 

1 

24 

0 

13 

» 12 


1874 

i 

•• 


•• 



- 


•* 


13 



The com averages are rather high in price, because, as a rule, 
none, of the droi^ com was sent to market, but was kept for con- 
sumption on the fann. The figures are trustworthy, and are of 

* The v$ltie of fiiese extras is xechoned by the farmer at Is. 6^ per acre. 
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interest, not only as showing the varied yield of crops upon a 
well-cultivated farm, hut as showing also how far the wages here 
have followed the rise or fall in the price of corn. The existence 
from time to time of surplus labour in the district is another 
disturbing element. 

The details that follow relate to a farm of 780 acres, of which 
38 are wood, 20 pasture,, and 722 arable. Of the latter about 
5 per cent, would be waste. Part of the land is light ; part is 
good mixed soil. The rent is 1080Z. ; the tithes, 224Z. ; rates, 
106/. The yearns labour bill was 1330/., representing about 
34^. per acre. The tabular figures show the total paid for 
labour upon the farm during the last 17 years, and they show 
also the amount given in beer. A good deal of difference will 
be observed in the cost of labour from year to year, even when 
the rate of wages is the same. This difference is caused by the 
variation in seasons, much less labour being required in a dry 
than in a wet season. Indeed, the effect of a drought in reducing 
wages sometimes extends into the year following, owing to 
shorter crops to be gathered, and a smaller quantity of corn to 
be threshed. It will be seen what little difference seems to have 
been produced by the latest agricultural machinery in reducing 
the total wage account. Steam-threshing caused a considerable 
economy in labour as compared with flail-threshing, but this 
result is not shown, as steam-threshing was adopted upon the 
farm before 1857, when the figures begin : — 

Totaxi Laboub for the Yeaes ending Ootobee 11. 



Total lAlMor. 

IndudlDg Boer. 

1857 

£ ad. 
1,266 19 0 

£ a d. 

55 12 0 

1858 

1,192 5 0 

54 5 0 

1859 

1,221 14 0 

82 5 0 

1860 

1,298 18 0 

55 13 0 

1861 

1,265 10 0 
1,830 17 0 

54 15 0 

1862 

87 18 0 

1863 

1,119 6 0 

85 17 0 

1864 

1,076 0 0 

31 2 0 

1865 

1,040 18 0 
1,158 5 0 

, 85 2 0 

1866 


' 1867 

1,275 2 0 

117 7 0 

1868 

1,244 6 0 

1 131 2 0 

1869 

1,126 17 0 

1 93 5 0 

1870 

1,165 15 0 

' 78 13 0 

1871 

1,043 11 0 

1 50 2 0 

1872 

1,199 4 0 

1 61 4 0 

1873 

1,318 17 0 

11 6 0 


* ^Beea: omitted by zoistake. 


One cause of the great variation in the value of the beer given 
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is that a quantity of malt or beer was in stock at the beginning 
of some of the years. The fairest way, therefore, would be to take 
the average of groups of years. It will be seen that, happily, since 
the maxiimm was reached in 1868, the quantity has been steadily 
diminishing. The following account, derived from the labour 
books kept at this farm, shows the fluctuation in the nominal 
rate of wages paid there during a period of 58 years ; — ^Between 
1817 and 1821, inclusive, the wages paid were 10^, a week ; 
1822-3, 8^. ; 1824, 9^. ; 1825, 10s. ; 1826-30, 9s. ; 1831-3; 
10s. ; 1834, 9s. ; 1835-42, 10s. ; 1843-6, 9s: ; 1847, in May, 
12s. (Irish famine), November, 10s. ; 1848-9, 9s. ; 1850-2, 8s. ; 
1853, 9s., in December, 10s. ; 1854 (March), 11s. ; 1855, 11s., 
in December, 12s. ; 1856, 11s. ; 1857, 10s. ; 1858-60, 9s. ; 
1861-2, 10s.; 1863-5, 9s.; 1866, 10s.; 1867-8, 11s.; 1869-71, 
10s. ; 1872, 11s., in October, 12s. ; 1873, 12s., in April, 13s. ; 
1874, 13s. At this nominal wage of 13s. an average able-, 
bodied labourer on the farm earn^ the following actual wages, 
from May 3, 1873, to May 2, 1874. He enjoyed no advantages 
in day-wotk, for which extra pay is allowed as in some in- 
stances, and was never employ^ on Sundays in looking after 
horses and stock. During the year this man lost two and a half 
days through absence, besides a little time taken by him at hk 
own request before and after harvest ; but he earned by day-work 
24i 12s. 9j£f, ; by piece-work, 13Z. Os. ; and % harvest- 
work, 8i 15s. — total, 46Z. 8s. 4d., or rather more than 17s. lOd. 
a week in cash. Then he had the following perquisites : — ^A 
house and good garden, for which he paid a shilling a week, but 
which was valu^ by the farmer at the moderate rent of 47. 10s. 
In the outskirts of a town it would be thought a catch at 97. 
The farmer, however, only put down as the differenire between 
rent paid and actual value of cottage, 17. 18s. The beer per- 
quisites came to 17. 6s. ; fa^ts, 2s. 6d. ; coal, 10s. ; Christmas- 
box, 2s. 6d. — rvalue of perquisites, 37. 19s. Total value of earnings 
and perquisites, 507. 7s. 

Here are some details respecting a farm of another class, a 
small one of 200 acres, mixed soil, with 3 acres pasture, and the 
remainder arable, the estimate, of waste being 7 per cent. The 
amount paid in labour during the year was 4267., or 27. 2s. 7d. 
per acre. It will be seen that upon the farm nearly four times 
its size, just mentioned, the cost of labour was 8s. Id. per acre 
less. Besides men and .boys, 8 horses are required to work 
these 200 acres. The rent was 3357. ; tithe, 837. — ^total, 4187, 
The wages paid to ordinary labourers were 13s. for five weeks 
in the year, 14s. for 43 weeks, and then come the four weeks of 
harvest which make the average earnings throughout the year 
17s. weekly in cash. The horsekeeper and stockman receive 
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each 2^. a week extra. The beer perquisite is not included in 
this calculation. The farmer here had allowed his books to be 
examined by an independent person, from 1862 to 1871 inclusive^ 
for the purpose of estimating profits, and during these ten years 
the profits amounted to 2671Z., or an average of 267Z. for interest 
on a capital of 2500Z., and also as the return for no common 
skill, and for constant care and oversight. My informant argued 
that a net profit of 267Z. afforded very little margin for allowing 
an increase of wages, and upon such returns as the farming of 
1874 produced there is no margin at all. Since 1871, as will 
be seen by the Table just given, agricultural wages have risen 
3s, weekly — from lO^. to ISa The labour on this 200-acre farm 
during the ten years (1862-71) amounted to 3236Z. — an average 
of not quite 324Z. per annum ; but in 1873-4 the labour bill was 
426Z., showing an increase of 102Z. If this 102Z. can be replaced 
by higher profits than were shown from 1862 to 1871 the farmer 
cannot complain, but at present prices he can have no such 
expectation. The sum of 102Z., then, must be viewed as a per- 
manent deduction from the average yearly profit, bringing it 
down to 165Z. per annum ; and I ask you or any reasonable 
being,” said the farmer, whether that is a fe.ir remuneration 
upon my 2000Z. capital, and for a fair average amount of skill 
and strict personal attention ? ” The good faith of the farmer in • 
this instance is undoubted ; and his statement throws some light 
on the question as to the margin of profit out of which farmers 
can afford to satisfy the demand for increased wages. In refusing 
to increase wages the farmer does not always withhold something 
which he can well afford to pay. 

The following figures refer to a heath farm of 950 acres, of 
which about 525 are arable and 130 pasture. It was taken by 
the father of my informant in the year 1834. At that time there 
was not a machine on the farm, excepting such as were worked 
by hand. Shortly afterwards, however, the occupier bought a 
horse-power chaff-cutter. Some of the farm books between 1834 
and 1842 are lost, and therefore the separate amounts under the 
subjoined heads for those years cannot be supplied- It may be 
stated, however, that the labour bill for the year 1835 did not 
amount to 500Z. — ^less than 20s. an acre upon the arable land 
alone, and between 1834 and 1842 the outlay for wages may be 
fairly put at an average of 550Z. The farm has been cultivated 
strictly on the four-course shift, so that the same acreage of com 
has been maintained, except during the last five years, when the 
present occupier has been farming upon a system which involves 
the growth of less com and the substitution of green crops. On 
the other hand, in the year 1867, 147 acres of arable land were 
added to the farm, which is now larger by that acreage : — 
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Yeareodiss 

Labour. 

Cake Coni» Manure, &C., 
purchased: 


£ 

8. 

d. 

£ 

8. 

d. 

1848 

627 

0 

0 

300 

14 

6 

1844 

620 

8 

10 

,482 

12 

4 

1845 

597 

19 

li 

482 

12 

4 

i84e* * * § 

556 

2 

4 

577 

15 

10 

1847 

690 

14 

Si 

676 

9 

9 

1848 

623 

6 

7i 

760 

7 

0 

1849 

646 

10 

10. 

711 

0 

6 

1850t 

592 

6 

0 

556 

11 

5 

1851 

569 

15 

4 

682 

11 

4 . 

1852 

555 

2 

1 

617 

11 

7 

1863 

624 

1 

4 

755 

1 

3 

1854 

736 

3 

2 

991 

14 

10 

1855 

797 

7 

8 

1,250 

15 

5 

1856 

775 

18 

li 

1.210 

15 

9 

1857 

767 

11 

1 

622 

1 

0 

1858 

731 

12 

7 

980 

17 

11 

1859t 

749 

2 

11 

983 

1 : 

11 

1860 

794 

5 

$ 

915 

1 

3 

1861 

814 

2 

1 

1,159 

18 : 

11 

1862§ 

785 

10 

6 

1,368 

14 11 

1863 

766 

2 

8 

1,220 

i 

0 

186411 

712 

4 

li 

1,189 

14 

4 

1869 

906 

7 

0 

995 

19 10 

1870 

916 

3 

6 

1.010 

9 

6 

1871 

879 

15 

1 

907 

12 

6 

1872 

943 

10 

0 

1,104 

6 

2 

18731 

964 

8 

8 

820 

15 

0 


The year, ending September, 1874^ would show an addition to 
the labour bill of about 1002". The fact prominently brought out 
by these figures is one already indicate — ^that the introduction 
of machinery and of high farming increases the demand for 
manual labour instead of diminishing it. During the later years 
covered by these statistics, machine-reapers and mowers, and root- 
mincers have been used, and steam-power has been employed in 
threshing and for other purposes. Yet the money spent in manual 
labour has hitherto gradually increased. On the other hand, 
the number of horses has been giudually reduced from 19 in 
1868 to 15 at the present time by the use of double ploughs, 
and by keeping more land down in sainfoin. The farmer, too, 
is employing six men fewer than in 1873. This reduction of 
staff is in pari due to the dry season of 1874, but the fanner, 
being put to the test during the lock-out, is of opinion that he 


* Guano iSrst tried and Lawes*s turnip manure £rst used, 

t Horse-power threshiug-macbiue bought, and nitrate of soda toit tried, 

t Beaping-machine bou^t this year. 

§ Steam thresMng-maehine purchased. 

H ‘[There is a break in the account here till 1869. 
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can permanently reduce the regular staff of men in his service. 
Here is a statement of the earnings of his labourers during the 
last 12 months. I may pass over the bailiff, the shepherd (more 
thah 70 years old), with assistant, and the groom : 

t 

J. B., over 70 years old, 2s. per day, extras when at piece-work; cottage, 
2Z. 10s. rent. He has harvested on the farm, for 48 consecutive years. 

J. W., over 70 years old, 11s. per we^ all the year round, and extras for an 
odd job. 

S. D., eight years on farm, head man, 50Z. Is. ; no rent. 

W. J., four years ditto, second man, 48?. 10s. ; single man. 

W. S., 60 years ditto, general work, 44?. 12s. ; 81 . rent. 

J. B., eight years ditto, acre work, 60L 12s. ; no rent. 

H. L., four years ditto, acre work, 47?. 2s. ; no rent, 

B. F., from a hoy, thatching and general work, .48?. 6s. ; 2?. 10s. rent. 

J. F., from a hoy, machine, cart, &o., 491. 10s. ; 31. Is. rent, 

C. S., seven years on farm, general work, 45?. 17s. ; 3?. 10s. rent, 

!D. H., eight years ^tto, machine work, 47?. 5s. ; cottage in another 
parish, one acre of land. 

J. W., jun., life ditto, stockman, 48?. 98. ; 3?. rent. 

6,, about 30 years ditto, engine-man, 47?, 6s. ; no rent. 

W. from a boy ditto, general work, 44?. 16s. ; 2?. 16s. rent. 

H. B*, four years ditto, general work, 47?. 8s. ; single man. 

J. 0., worM through winter upon estate work. 

J. S., worked through winter, and then left without giving notice* 

H. E., from a boy, now about 20, has had 13s. per week, and extra in 
harvest, &o. 

W. Or, about 18, has 12s, per week, and extra in harvest, &o. , ' 

. J. D., about 18, left aud went to Leicestershim^ returned again, did not hud 
it answer, has 2s. per day; &o. 

On age 16, 7s. per week, and extras, &o. 

O'. F., age 15, 6s. ditto, ditto. 

X Fn age 13, 4s. ditto, ditto. 

' W. S., 14, 5s. ditto, ditto. 

' H.Sn .age 14,6s. ditto, ditto. , 

In JoaHng through the labour books on the fam just mentioned, 

I find that nearly one-half the outlay for horse and hand labour 
is incurred during the spring and summer in growihg food for 
stock. Again, during the winter months more than one-half 
the labour is employed in looking af^ter the cattle and sheep on 
the farm and in preparing food for the stock. Modern farming 
differs from old-fashioned farming chiefly, perhaps, in the greater ' 
quantity of stock fed and sent to market. The farmer flnds that, 
to make a living, he must not, in common talk, “look to the 
bam-door for everything.” Wheat is not the remunerative 
it used to be. On some land in Suffolk perhaps the b^ 
in England is grown, and tlie Burton brewers are rfeadj 
good prices for it, ]fet, unless the soil is one pefeuii^y 
for white-straw crops, the farmer now must bre^;qr ^ Brd^ 
as well as feed. The increasedi[.s^P^ acpouni|i'^‘sJ|^i ext4n^ 
for the fact, that with the incroas^ use 



80 


The Labour Bill in Farming. 


greater demand for manual labour in high farming. What has 
just been stated as to the farm I am now noticing — that of Mr, 
Mathew, of Knettishall — shows that during three parts of the 
year the stock is properly chargeable with quite half the labour 
employed. Forty years ago Mr. Mathew’s father, who then held 
the farm, grew as great an acreage of com as is now grown, and 
did not employ so many men and boys, nor any machinery 
for the first ten years of his occupation, though he employed 
more horses. One explanation is that he only kept about half 
as many sheep as are now wintered on the same farm, and about 
half as many head of neat stock. All the corn on the farm is 
now threshed by steam. Steam machinery is used for cutting 
chafiF and grinding com, and horse-power for mincing roots and 
breaking cake. All this work used to be done by hand, yet 
the father employed fewer labourers than the son now employs, 
and the father’s expenditure for labour continued for some time 
at the rate of about 5001. a year, whereas the son, who uses all 
this steam and hot^ power, is spending (with 150 more acres, it 
is tnie) 1100?. in manual labour, 

Mr. Mathew is sowing less com and trying a system which 
he hopes will make farms of light and mix^ soil more self- 
supporting, by rendering them less dependent upon artificial 
grasses, and reducing some of the present heavy items for expen- 
^toe upon artificial manure, and labour. This is one of 
^ the changes already indicated for economising production. He 
has found that, upon light land, sainfoin resists the drought better 
than most other descriptions of feed, and he also attaches great 
importance to the growth of a good plant of mangolds. Assuming, 
therefore, that he thinks it right to grow 20 acres of mangolds 
every year, the course of husbandry upon six plots of 20 acres each 
would be as follows : — 1. Mangolds after barley, instead of small 
seeds. 2. Wheat after mangolds in course. 3. Sainfoin after 
wheat, instead of turnips. 4, Sainfoin instead of barley. 5. 
Sainfoin instead of clover, &c. 6. Wheat after sainfoin, in 

course. The 3-year-old sainfoin is followed by wheat, and 
there is always an acreage of sainfoin of three different ages 
upon the farm. This crop, it is said, supplies capital feed, 
whether cut for hay, or used in the yard for horses and cattle 
during the summer, or given as chadf, or fed off on the land. 
The acreage so occupied requires no manure and, little labour, 
and possesses other advantages which, in the fanner’s opinion, 
more than ^mpensate for the loss of 20 acres of barley* Here 
is the yield upon a field of 16 acres of sainfoin during three 
consecutiye years : — 1868. First crop of hay, 33 waggon-loads ; 
s^ond crop fed off by lambs. 1869. — First crop of hay, 35 
waggon-loads; second crop, 80 sacks of seed. 1870. — First 
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crop of haj, 33 waggon-loads ; second crop, seed estimated at 
224 bushels. Practical men must judge for themselves as to 
the merits of this system. The farmer is convinced that it is, 
at any rate, well adapted to his own land ; and he expects, by 
means of it, to dispense with four men and four horses when 
it is in full operation, besides greatly increasing his food for 
sheep and cattle, and thus growing more corn upon the fields 
which are cultivated for corn, to compensate him somewhat 
for the smaller acreage of corn which his system involves. 
One point upon which Mr. Mathew insists is, that any 
falling off in the supply of labour, whether from a strike, a 
lock-out, or from natural causes, will reduce the supply of 
meat rather than the production of corn. From April 1 to 
the end of July, about one-half of his men were employed in 
growing roots and getting in the hay — in fact, in producing a 
supply of winter food for sheep and cattle ; and from the com- 
pletion of harvest to April again, one-half the men and boys 
were engaged in securing roots, cutting chaff, mincing and 
preparing food, littering yards, and attending to sheep and 
cattle. Thus the winter’s work is regulated to a great extent 
by the operations of the spring and summer, and, summing the 
matter up in the farmer’s words, Few men in spring and sum- 
mer, mean few roots or little hay. This again means no stock 
during autumn and winter, and no stock during autumn and 
winter means 14 fewer men and boys than I employed last 
year.” 

The moral drawn by Mr. Mathew is, that if the labour market 
is disturbed by any cause, the first to suffer is the labourer, 
the next the consumer, while the last and least sufferer is the 
farmer. After planting his spring corn comes the season for 
planting mangolds and kohl rabi, which may be done up to the 
10th of May. If that season is lost, so is the crop. Agricultural 
work is not like manufacturing work, which can be taken up 
where it was left off. The season once lost in farming is lost 
for ever.* You must try something else. Supposing, then, 
that marigolds and kohl rabi fail, sw^es can be sown up to the 
10th of June. If this time goes by, you need not sow, for you 
will get no crop. White turnips, however, may follow up to the 
18th of July. If this season be missed through dearth of labout;, 
the farmer will take to coleseed, which requires little or i»[> 
labour. What, then, is the relative value of these crops B 
golds will carry one-third more stock than swedes, 
carry more stock than white turnips, and each of crops 
will carry ^ much stock again as coleseed. The crops 

’ ■ 
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of the year require the greatest amount of labour — wheat more 
than barley, mangolds more than swedes, swedes more than tur- 
nips, and turnips more than coleseed, which “may be fairly 
termed the farmer’s refuge.” These are the p;remises upon 
which Mr. Mathew justifies his conclusion that the farmer 
can carry on his business, dispensing with much labour, and 
leaving the labourer and consumer to be the chief sufferers. 
As to another course open to the farmer — to lay down more 
land in grass — ^he does not doubt that this may and will be 
done ; but adds, “ it may increase the quantity of store cattle 
and sheep, but, I think, it will not materially increase the 
quantity of fattened sheep and cattle. In my opinion, no 
greater quantity of stock is fattened under any system of farming 
than under the old four-course system, which has stood the test 
of several generations.” 

I will now give the labour outlay upon three farms in a state 
of high cultivation in Cambridgeshire and Suffolk. The first 
consists of 1076 acres, of which 162 are heath, 50 pasture, and 
864 arable, the arable land comprising 384 acres of light and 
480 of strong land on chalk. The net rehtal received by the 
landlord (free of Property Tax) is 1477/. The gross rental 
paid by the tenant, including Land Tax, tithes, rates, and taxes, 
IS 2012/. The amount distributed in cash for labour during the 
year ending Lady-day last, was 1453/.* Besides this sum, the 
farmer, at harvest time, gave his men malt and hops worth 
68/. 14s. ; the harvest supper cost him 9/. 13s., and he estimates 
the beer given during the remainder of the year at 37/, 155., 
making an addition to the labour bill of 116/. 25., or a total of 
1569/. During the same period, the sum of 2414/. I65. was 
spent in feed and manure, making a total outlay of close on 
6000/. The farmer here has carefully worked out his profits 
during the seven years he has cultivated his present holding, 
and, after debiting his house-keeping account fairly with every 
•article of farm produce consumed, he says he has only made 
7 per cent, on the capital employed, about 9000/. I may add 
that he farms under lease, and therefore enjoys security of 
tenure. On another farm of . 800 acres, rent and tithe came 
to 1130/. ; cost of labour, 1775/. This farm consists of light, 
easy working land, with only 10 acres of pasture, the remain- 
der being arable. On another farm of 370 acres (300 arable, 
mixed soil, and 70 pasture) the rental is 505. per acre, in- 
cluding tithe and rates; the charge for labour is 375. 6d. per 
acre ; the average earnings of the labourers are 175. per week 
in cash, and the perquisites or extras are reckoned at about 
35. per acre. 

At Biennerhassett, the whimsical co-operative farm carried on 
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by Mr. Lawson, tbe labour sheet for one year showed the cost 
of labour to be 3Z. 5s. 2<Z. per acre, another year 2Z. 2s. 6(Z., 
while the cost of farm-horses is put down at 43Z. 18s. 9fd, 
per annum. No wonder the experiment proved a financial 
failure. Against this instance of frolicsome farming, full of 
interest and amusement as it is to Mr. Lawson’s readers, let me 
set some figures taken from the accounts of a heavy-land Eastern 
Counties farm of 367 acres, cultivated for profit and not as a 
social or farming experiment. These figures have been carefully 
prepared for iny use in these pages, and show, upon a moderate 
holding, highly farmed and closely looked after, the proportions 
borne by wages to other outgoings in the Eastern Counties, 
during the last eight years. 

Upon the 367 acres, the waste by house, garden, premises, 
hedges, ditches, &c., would be 17 acres. Of the 350 remaining 
acres, 29 would be in pasture and 321 arable; roots grown 
/ would average — mangold from 15 to 20 acres ; swede turnips, 
16 acres ; kohl rabi, 4 acres ; and the remainder white turnips. 

The farmer does not debit himself in his accounts with any 
allowance for depreciation upon machinery and implements. 
It is clear, also, that his profits cannot be safely tested unless 
we assume that on leaving the farm his live stock will fetch the 
price he paid for stock on entering the farm. In other words, 
we must assume that his capital will be returned to him in full 
by the incoming tenant. Subject to these remarks, we seem to 
have.here an instance of successful farming, to be accounted for 
in' part by the quality of the land and probably also by the 
manageable size of the farm, which renders close personal super- 
vision possible. 


Year. 

Balance of 
Receipts oVer 
PayaientB.* 

.Cost of Lalwur. 

Bent 

Bates and 
Tase& 

1 ' 1 

Other Payments, ' 
incioding interest. 

^ Total FaymeiAs. 


£ a ’A 

£ $. d, \ 

£ a d. 

£ 8. d. 

£ 8. d. 

£ 8. d. 

1865-66 

251 10 0 

522 15 11} 

502 12 2 

94 0 10 

1095 10 6 

2214 19 5} 

1SG6-67 

798 13 1 

567 2 7} 

516 15 3 

100 8 0} 

1118X5 0 

2303 011 

1867-68 

413 15 0 

601 17 6} 

532 7 8 

112 11 ^ 

1233 9 3 

2480 5 9 

1868-69 

84 18 10} 

563 9 8} 

552 i 0 

82 5 10 

1286 X3 8 

2484 12 9} 

1869-70 

445 19 2 

579 13 2 

552 4 0 

101 6 6 

1497 81 

2730 11 ? 

1870-71 

507 11 6 

560 1 6 

552 4 0 

76 19 5 

1972 13 3 

’316118 2 

1871-72 

394 1 9} 

664 7 8} 

552 4 0 

87 13 8 

1831 0 6}' 

^185 5 11 

1872-^ 

240 7 11} 

716.4 4 

548 19 0 

.70 7 8} 

1474 5 ;$ 

2809' 16 3} 

Average 

892 2 2 

596 19 1 i 

5^18 8 

90 14 2 

143814 ^ 

2663 1 4} 


* After deducting interest of al A {>er 

G 2 
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The average profit, during the eight years, was 392/., besides 
the interest at 4 per cent, charged in the balance sheet. A 
capital of 3800/., therefore, returned in this instance over 14 per 
cent.; a financial result which I believe to be exceptionally 
favourable. It will be seen that the cost of labour has risen con- 
siderably during the two years last given, and 1873-4 would 
yield a still higher labour bill. Diminishing profits during the 
same period seem also to show that the increased wage-fund was 
derived from this source ; and, at anything like the rate of 
increase here indicated, the farmer’s profits would soon sink to 
zero, unless some counteracting influence were introduced. 

Mr. Flatman, of Chippenham, Suffolk, who keeps very accurate 
accounts, has forwarded his figures for the 52 weeks ending March 
25th, 1874, showing an expenditure for labour of 289/. 10s. 
on a bad light-land farm of 240 acres, all arable. Mr. Flatman 
hires steam-threshing machinery, but has included all the labour 
of threshing in this sum. He also includes malt for harvestmen, 
and beer during the year. Mr. Flatman’s nominal rate of wages 
was 13s. weekly, but as a matter of fact his men earned, includ- 
ing harvest, 17s. 6d. per week. The labour expenses on this 
farm being 24s.' 2d. per acre, seem so low, even for light-land 
cultivation, that whatever disadvantage is attached to a small 
farm as regards labour seems, in this case, fully compensated 
hy what may be called concentrated personal supervision. In 
«pite of the small cost of labour, I am told that, in proportion, 
•as much corn is grown on this farm as on a larger one of similar 
«qua:lity. 

Mr. Flatman’s statement is a good illustration of the cost of 
light-land labour. Mr. D. K. Long, of Gre^t Bradley, has 
•given me his account of a large heavy-land farm; and Mr. 
Robert Stephenson, of Burwell, in Cambridgeshire, is good 
enough to supply me with particulars of his own farm as an 
•example of a medium or mixed soil. In all three cases the same 
year, ending Lady-day, 1874 (just previous to the strike), has 
been taken. The same nominal rate of wages was paid in all 
ahvee cases; and in each case the calculation is based on the 
same system, includiu^ all kinds of manual labour, with malt 
and b^r, and the value of cottages, but only w’here they are 
rent-free. 

Mr. Long’s farm contains 130 acres of pasture and 800 of 
heavy arable land. As neither Mr. Long nor Mr. Stephenson 
ever cut any meadow-hay, they have charged all the labour to 
the arable land. Upon this basis Mr. Long’s labour bill amounts 
to 38s. 6d. per acre, being a total of 1539Z. on 800 acres of arable. 
Mr. Long ploughs and drains his land by steam, and thus, in his 
opinion, saves fully 6s. per acre in ploughmen’s and horsekeepers’ 



The Labour Bill in Farming. 85 

wages, wiiich would have brought his labour, supposing he had 
no steam-plough, up to 44s. 6d. 

The cost of labour on Mr. Stephenson^s land is 36s. Zd, per 
acre on 864 acres of arable (384 light and 480 stronger soil). 
He also rents 162 acres of heath and 50 of pasture, not employ- 
ing any appreciable amount of labour. 

A neighbour of Mr. Long’s, farming similar land, but doing 
no steam-ploughing, has sent me his account, which is accurately 
kept. He farms 10 icres grass and 277 arable land. Charging, 
as in the foregoing cases, all the labour to the arable land, it 
amounts, during the same period, to 43s. 6rf. per acre, viz., ^ 
588Z. 4s. 10c?. ; but the nominal rate of wages on this farm was 
only 11s. 6c?. per week, and the men earned, in a rather short 
harvest, 87. without beer. In order, therefore, to draw a fair 
comparison with Mr. Long’s farm, 13 per cent, (the difference 
between 11s. 6c?. and 13s.) should be added to the 5887. 4s. 10c?., 
which would make 6637. Thus, supposing an equal rate of 
wages, this calculation would show, upon the small heavy-land 
farm without steam-ploughing, an outlay of 48s. 7c?. against 38s. 6c?. 
upon the large heavy-land farm with steam-ploughing. 

A comparison of the actual amounts paid on any farm for 
labour, during different years, cannot be wholly trusted to show, 
with accuracy, the tendency of the labour bill either to rise or 
fall, because the amount of work necessary on a farm varies from 
year to year according to the seasons or other causes. Comparing, 
however, the nominal rate of wages for the year ending Lady- 
day, 1874, with that of four or five years ago, the increase of 2s. 
a week, from 11s. to 13s,, paid throughout the greater part of the 
Eastern Counties, is equal to a rise of more than 18 per cent. 
Mr. Stephenson adds: — “I paid harvestmen,^ in 1873, 97. 16s. 
apd malt, in place of 77. and malt in 1869, equal to a rise of 40 
per cent. Working out these figures I find therefrom that, had 
I paid last year at the same rate as in 1868 and 1869, my labour 
bill would have amounted to 11867. instead of 14537., showing a 
rise on the year’s outlay of 22J per cent. Then turning to my 
old labour books, I find, as a matter of fact, that my labour bill 
for the year ending Lady-day, 1874, stands 36 per cent, higher 
than the year ending Lady-day, 1869 (a. year of drought), and 
20 per cent, higher than that ending Lady-day, 1870. So my 
experience goes to show that there is no truth in the opinion so 
often expressed, that we can make up for the rise in wages by 
economising labour. , Paying, as I do, about 2707. more fyt 
labour than I should have done 4 or 5 years since, meaias a de- 
duction from a farmer’s profits of frorcL 2^* to 3 per isekt. per 
annum on his c^ipital. In some parishes the propartionate 
increase of wages is even more than in my case; In tbeae places 
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the. nominal rate was IO 5 . when mine was 11s., while at this 
moment we all seem to be pretty firmly fixed at 13s. p& week. 
Wheat has now fallen considerably in value without reducing 
wages, as was formerly the case ; and I think in this neigh- 
bourhood the price of corn will never influence wages again. 
The high pnce of com, lately prevalent, has hitherto prevented 
farmers from realising the effect of the extra cost of labour ; 
but now, with wheat at 21s. per coomb, the case must be very 
different.” t 

I have found it diflScult to arrive at any satisfactory con- 
clusion upon the comparative cost of labour on large and small 
farms per acre and relatively to production. The statistics 
already given do not deal with farms of very extended acreage. 
Indeed, it is not easy to define with accuracy what constitutes 
a large farm. • For example, a farm of 500 acres would be 
reckoned small in Lincolnshire and large in Leicestershire. 
The general opinion expressed, in answer to many questions 
put to practical men, is that the cost per acre for manual 
and horse labour is less on large than on small farms. Here 
is one reply t — A hundred acres of stiff arable land would be 
worked with 5 horses, while 140 acres would re<juire only one 
more. Moreover, in all agricultural operations it is an enormous 
advantage to have a large and competent staff of men always at 
your call to execute work at the proper time. For these and 
other reasons the relative production is likely to be greater, and 
certainiy the relative cost of production would be less on large 
than on small farms. But there are many exceptions in favour 
of small farms, where these are well managed.” 

Another farmer writes : — However difficult it may be to 
reduce to actual figures the relative cost of labour on large and 
small farms, everyone who has had any practical experience 
in agriculture is well aware that the difference is very great. 
Within my own experience I have found that in the occupation 
of a farm of nearly 600 acres which had previously been held by 
two tenants, the saving in horse-labour was about 30 per cent., 
and in manual labour 20 per cent. This saving arose from 
greater concentration of force in the larger occupation which was 
wanting in the smaller one, and from a better supervision in the 
large, which would not be remunerative in the small occupation* 
There is no doubt also that the results obtained bore an exceed- 
ingly favourable comparison with regard to production, as was 
shown by the repeated enlargement of the rick-yards. On large 
holdings the labourers work in larger gangs, superintended by 
a working foreman. Thus the work progresses quickly, is soon 
finished,, and something else is commenced before the men are 
tired by that particular kind of labour. Again, special men can 
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be retained and kept for special work, and thus become adepts 
at it, whereas upon small occupations a man has to do a variety 
of work and is perfect in none. The superior advantages of 
a large occupation, in respect of labour-saving appliances, are 
also shown in the description and character of the machinery 
employed. On a small occupation the use of machinery must 
necessarily be restricted, and many agricultural operations must 
thus be conducted on a small scale and by slow processes. The 
purchase and use of steam ploughs and drills would hardly be 
justified upon a small holding, whereas upon a large one these 
and many other costly implements are almost indispensable. 
They enable the occupiers to finish a large amount of work in a 
short time, without extraneous aid and at a moderate cost. The 
saving of time, in this way effected in farming, is of no small 
moment, especially in busy or ^ catching ^ seasons.” 

For the purpose of any fair comparison between the cost of 
labour on large and small holdings, it is plain that you must 
not only compare land of the same quality, but land farmed upon 
the same system. “ Speaking, generally,” writes another farmer 
of great experience, a larger staff of men per acre will be found 
upon large farms than upon small ones. A farmer occupying 
200 acres will not be able to keep a steam-engine for his own 
use. It would require more hands for the profitable working of 
it than he would have at his command. It therefore answers his 
purpose better to hire an engine and men to do his threshing, 
chaff-cutting, and grinding his corn ; whereas a large farmer can 
profitably employ for his own sole use a steam-engine for thresh- 
ing, chaff-cutting, grinding, and, in some instances, for mincing 
food and cake-breaking, I believe the time will come when we 
shall have machinery for the various operations on the land, such 
as ploughing, &c,, of a much more simple kind than exists at 
present. I have not hitherto seen a steani-engine used to save 
money — ^that is, by doing the work for less money than it will 
cost if I employ my own horses. It may be that, if you break 
up certain kinds of land by steam, you do good to the land and 
save money indirectly. But I want to see a direct saving of 
money from the use of steam-machinery, and believe that such a 
result must be exhibited before the use of such machines becomes 
general. Comparing the cost of labour upon large and small 
farms, I am inclined to think that it will be found less upon the 
former according to the value of the produce, though it aai^y 
amount to as much per acre.’^ ' . , : 

“ The large farmer,” writes another correspondent^ in tto 
Eastern Counties, “has many advantages over the sinull one 
, in the saving of labour. He can keep a better statf, an^ train 
linen for certain kinds of work. , By being kept to this work 
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they naturally become more expert, and in farming, as in pin» 
making, a proper division of labour produces the article at a 
lower cost.” If so, good-bye to the handy man about a farm,, 
invaluable to employers, who can plough, drill, hoe, thatch> 
stack, drain, clip hedges with an eye to form, and do pretty 
nearly anything. My last correspondent (Mr. Walton Burrell, 
jun., of Fomham St. Martin, Suffolk) considers the increase in 
the farmer’s labour bill during the last few years to be from 
20 to 25 per cent., without any corresponding increase in the- 
value of produce, though there has been a considerable reduction 
in the rates. “ The cost of labour,” he adds, on fair light land 
imder the plough would not be much less than on heavy land, 
provided roots were grown on the light and not on the heavy 
land, and that both were farmed under the four-course system. 
Of course upon very poor light-land farms, where a large portion 
of the acreage is left as a sheep-walk, the labour bill would be 
small. If an equal quantity of roots were grown on the heavy 
land instead of clean fallow, the proportion would be about 
3 on the light to 4 on the heavy land. As to the influence of 
mac^dnery upon the cost of manual labour, I question whether 
in many instances work is not done as cheaply by manual labour, 
provided only that men can be obtained in sufficient numbers^ 
when they are wanted. But the day has happily gone by 
when the farmer could find half a score of men on the village- 
green waiting for a job, to be set on, and paid off, at his con- 
venience.” 

Nearly one-half less horse-power,” say the writers of another 
letter, farmers in the Midland Counties, “ is required to work 
light land. But although the work on light land may be done 
with much less toil than on heavy land, there is not so much 
less manual labour as at first sight there seems to be ; for a crop 
of turnips and the eating and superintending of a large flock of 
sheep is a very costly method of producing meat in these days 
of high wages. If a light-land farm is well managed, it will 
require nearly as many men as a heavy farm. A great deal of 
work on the latter arises from the fact that every article grown 
upon it must be taken into yards to be eaten, and then, after 
a time, must be carted back to the land, in the shape of manure. 
AJl this creates much wear and tear.” 

As to the comparative cost of labour on grass and arable land, 
a letter from another farmer in the Midland district is to this 
effect : — “ On grass land the cost of labour is reduced to a mini- 
mum. A man and strong lad can attend to the flocks and herds 
on 500 acres of grass land during the summer months. On the 
same quantity of arable land, at least eight men besides lads 
would be required, to say nothing of horses and implements. 



The Labour Bill in Farming^ 8& 

On grass land the cost of labour is very small, but the capita! 
required is much larger per acre, and greater supervision is 
necessary on the part of the occupier.” Another correspondent 
reckons that the cost of labour on grass land would be about a 
fourth of that on arable land, supposing half the grass were 
cut, and half fed off. 

Of course the saving in labour upon grass lands,” writes 
another farmer, ‘‘must be all the labour in ploughing, culti- 
vating, seeding, &c. ; and, where they are grazed, the cost of 
harvesting is' also saved. The same calculation, however, must 
not be made with regard to all grass fields which maybe attached 
to an arable farm. Upon such a farm a certain staff of horses 
and men will be required all the year round. If, therefore, the 
farmer in this case loses the opportunity of making the most of 
a piece of pasture by mowing it instead of grazing it, he will lose 
money, because his outgoings will be the same in labour whether 
he mows the field or grazes it. Upon a purely grass farm, on 
the other hand, manual labour is only necessary at hay harvest, 
when the occupier can avail himself of itinerant labour from 
neighbouring counties. To the grass farms around London, for 
example, men used to resort in June from all parts, sometimes 
obtaining high wages for a week or two. Mowing machines, 
however, with horse-rakes and haymakers, have supplanted much 
of this manual labour, enabling the farmer to secure his crop more 
quickly, and also more cheaply, without feeling so dependent 
upon casual hand-labour as he once was. From this neigh- 
bourhood (the border-land of Norfolk and Suffolk) during the 
last two years many men went ‘ into the shires ’ as usual, but 
could have done better by remaining at home. It is highly 
necessary now-ar*days for each farmer to calculate carefully 
whether he has a prospect, by grazing, of making a profit over 
rental and fixed charges per acre, instead of incurring a great 
outlay in labour, with the chance of a wet season, and a pl^tifu! 
crop elsewhere, to reduce the value of his hay harvest, so that 
the balance of profit left after mowing is less than that left after 
grazing. To stock good grass land naturally requires the com- 
mand of more capital than is necessary for the cultivation of 
arable land. I have heard of 30/. an acre being required to 
purchase stock for good marsh land. Some marshes will carry 
a bullock and two or three sheep an acre. The grazing of light 
land, instead of tillage, would of course be for sheep-feed only, 
unless I may except sainfoin, which is the salvation of light 
N lands, and ought to enter into the rotation of every light-land 
farm.” 

It may be taken for granted that farmem in' the Eastern Countiesf 
are not alone in their experiences of the increased cM>st of labour 
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and the inroad thus made upon profits. I will give, however, 
some figures bearing on the same point, supplied to me from 
three farms in the Midland Counties, well-managed mixed farms, 
fair representatives, I believe, of a very large class of holdings. 
No. 3 has not been occupied by the present tenant for so long a 
period as the two others, and, therefore, his figures cover a shorter 
space of time, though they refer, like the rest, to three years of 
farming, and tell the same tale : — 

' Cost of Manual 

Labour. 

Year. £ s. d. 

C 1862 Farm of 340 acres (130 plough, 210 grass) 280 5 0 
N 0 .I.J 1868 Do. „ „ „ 373 6 0 

( 1874 Do. 388 „ „ 258 „ 419 16 0 


f 1862 Farm of 210 acres (80 arable, 130 grass) .. 223 10 0 
No. 2. J 1868 Do. „ „ „ 249 19 0 

( 1874 Do. „ „ „ 272 0 0 


(■ 1869 Farm of 230 acres (120 arable, 110 grass) 268 16. 0 
No. 3. < 1872 Do. , „ ^ „ 307 14 0 

i 1874 Do. ' „ „ „ 344 12 0 


' The expenditure for manual labour, set forth here, does not 
include the value of beer ; and every man employed on thpse 
farms has a quart a day during nine months of the year, and two 
.quarts a day during the remaining three months, in the course 
of haying, harvest, and other exceptional work. Nor does the 
foregoing account include tradesmen’s bills, such as blacksmith’s 
and carpenter’s work, which may be put at 7s. an acre. My 
correspondent says : — “ Wages have risen here from 30 to 40 per 
cent, fat the lowest estimate 30 per cent.) within a compara- 
tively short period. In 1862 a good able-bodied labourer would 
earn 12 ^. a week, besides beer and other perquisites, and he 
received these wages wet or dry, whether he could work or, not. 
In 1874 we pay 15^., I 65 ., and 17^., with all the same perquisites ; 
and in many cases a cott^e and half a rood of ground rent-free 
into the bargain, worth to rent 2s. 6 d, to 3s. a week. This, 
however, is not all. Notwithstanding the extra cost of labour, 
we do not get above two-thirds of the work which used to be 
done, and there is a discontented murmuring, which is worse 
than all. Boys fit to drive the plough formerly received 2 s. and 
^ 2s. Qd. a wecJk- This year they will be a scarce article until 
they are old enough, or have learning enough, to leave school 
under the Education Act. A lad, 11 years old, is now getting 
6 s. a week; if 14 or 15 years old, 9s. a week; if 17 years 
old, 12 s.” 

Another Midland County farmer says the rise in farm wages 
may be roughly stated to be at the rate of 30 per cent., without 
any improved standard or quantity of work done, but rather the 
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reverse. As a matter of course this increase tells adversely upon 
the occupier, diminishing his profits, and, as any reduction of 
rent is improbable, placing him in a very awkward dilemma. 
The use of machinery and the progress in agriculture of late 
years have given a fillip to wages. The more frequent use of 
steam has developed the intelligence of the labourers, some of 
whom must manage- the steam-machinery. The various local 
agricultural Societies have also done their best to encourage latent 
t Jent among the men. The result is that, while the condition 
of the mass of labourers has improved, such of them as possess 
any exceptional skill have often benefited still more. This is as 
it should be.” Then my correspondent shows how the recent 
agitation in the labour market has acted upon supply and 
demand; but into these moot questions we need not follow 
him. 

If from the Eastern and the Midland Counties we take a shoxt 
flight to Scotland, we find the labour bill there apparently in- 
creasing quite as rapidly as in England. The following notes 
are kindly furnished to me by an Aberdeenshire gentleman 
practically acquainted with the farming of that district ; — 

The average cost of farm-labour in Aberdeenshire, (I use this 
word, though it may be held to include good part of three or four 
neighbouring counties) has nearly doubled within about a quarter 
of a century. The ordinary mode of engagement is to provide 
the labourer with board and bed, and pay half-yearly wage. 
Thus 

, Wagbs in 18i0, Wagbs in 18?4, 

per 6 months. per 6 months. 

£ 8. tZ. £ 8. d. £ 8. d. £ 8. d, 

1st ploTzghman «. from 7 10 0 to 8 0 0 fiom 18 0 0 to 15 0 0 

2nd ditto .. ,, 6 0 0 ,, 7 0 0 ,, 11 10 0 ,, 14 0 0 

Cattlemen .. .. ,, 6 0 0 ,,7 10 0 ,, 13 0 0 ,, 15 0 0 

Female workers ,, 2 10 0,,3 0 0 ,, 50 0,, 6 0 0 

“ It is not the large increase of wages our Northern farmers 
complain of ; it is that the men who are most capable and efBcient 
go off through emigration, and otherwise seek to benefit them- 
selves, in such large proportion, leaving only the less capable 
and less enterprising at home. For example, a large farmer and 
well-known breeder of Shorthorns complained to me the other 
day that, while perfectly willing to pay wages for competent 
ploughmen at the rates stated (practically 30/. a year, with 
and board), his overseer had been compelled to fill ujp his staff 
largely with half-grown lads, experienced ploughmen beii^ SO 
scarce. ^ 

“ In the working of an Aberdeenshire farm of medium, 0^ Wgo 
size, one ploughman, «with a pair of horses for eteiy ^ to, 80 
acres, is deemed sufficient On very small, fermS ^ reqnte 
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a pair of horses ; but usually the horses are not so powerful in 
that case. 

“ A thoroughly efBcient Aberdeenshire ploughman, with his 
two horses and swing-plough, will, I should imagine, till a greater 
extent of land, and in a more satisfactory style, than any other 
team of equal power extant ; that is, a single man (paid at a 
comparatively high wage) and two good horses will be found 
cheaper far than any of the miserable devices that exist in some 
parts of England with underpaid labourers, one driving the 
team, another holding the stilts of the plough, and so on. The 
cost of a plonghman and pair of horses per day, doing hired 
work, is 9^. and 10^. Steam-cnltivation is not yet so far intro- 
duced as to have sensibly affected the cost of horse-labour ; hut 
it will be and is being heartily welcomed by ail intelligent 
farmers as an aid to deeper and more thorough cultivation — on 
the principle that for an increased outlay they will reap a larger 
return. 

“ A point worth noting in our fanning is the very large ex- 
penditure systematically made for extraneous manures, — bone- 
dust, guano, phosphates, &c, A trustworthy estimate is that the 
average expenditure yearly for such manure in Aberdeenshire 
is equal to from a third to a half of the entire rental of the 
county.*’ 

A Forfarshire tenant, on a friend’s estate in that county, gives 
me the benefit of his experiences upon the cost of labour on a 
farm of 300 acres, with an average production from grain-crops 
of five quarters an acre. This is the farmer’s mode of showing 
the outlay for manual labour : — Divide the 300 acres into six 
parts, three of them in grass, to be pastured with either sheep or 
cattle. Then : 

£ c. d. 

1-3. Labour, outlay in looking after stock and keeping up 

fences on 3 acres of pasture, at 6s. ^ .. 0 18 0 

4. An acre of oats, labour, outlay in ploughing^ barrowing, 

sowing, cutting, and carting ..220 

6* An acre of turnips and potatoes. Crop, 20 tons of turnips 
per acre and 7 tons potatoes. Cost to plough, barrow, 
grub, dear the land of weeds, sow, thin the turnips, 

&c. ; plant and dig potatoes. Total expense of workmg 


per acre .. .. „ 3 11 6 

6. An acre of barley— manual labour upon .220 


Total cost of working 6 acres of the above farm .. £8 13 6 

Upon this basis of calculation the total labour hill would 
amount to 433f. 15s. upon the 300 acres, and would work out to 
IL 8s. lid. per acre — a low average contrasted with this item of 
expenditure in some of the English farming-accounts already 
given, and especially low if the crops here mentioned represent a 
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fair average, and if the same ratio of production is generally 
maintained. The secret of the low labour hill here lies chiefly, 
no doubt, in the large proportion of land in grass, viz., one-half, 
instead of one-fourth or one-fifth as in the south-eastern counties 
of England. In Forfarshire, as in Aberdeenshire, the wages of 
agricultural labourers have risen rapidly. The farmer draws the 
following pithy contrast between the cost of labour now and 
formerly : — 

30 years ago the money wages were 

20 n 3 , „ 

^ » n 

At present the money wages are 

The men, he adds, are generally engaged fay the year ; but 
sometimes are engaged by the half-year. The payments in kind 
consist of an allowance of 2 pecks of meal per week, 1 pint of 
new milk a day, with fire and light in the “ bothy.” 

8 . d 

The meal, milk, and hothy accommodation are valued at, per week, 6 6 

Present money wages 13 0 

Total weekly wages of Scotch able-bodied labourer ..19 6 

“ Tradesmen’s accounts upon the farm,” adds this Forfarshire 
tenant, ‘‘ have risen much in the same proportion as farm labour. 
So have taxes. Against these items of increased expenditure we 
may set the fact that we have been able to do with fewer hands, 
owing to the introduction of machinery, improved steadings, and 
drainage of land. Thus we have been able to balance income 
against extra expenditure. Twenty years ago, upon the farm of 
300 acres just mentioned, there would have been employed six 
men, two boys, and three women, for the regular work ; whereas, 
we now keep four men, two boys, and one woman. The saving 
of labour is more especially felt during harvest, when, at one 
time, 50 hands would have been employed, whereas now not 
more than sixteen in all are employed. To sum up the whole, 
wages have risen one-third, and production has increased in about 
the same proportion. The farm-labourer’s position will improve 
still further, if emigration continues and trade prospers.” 

This letter suggests several considerations bearing materially 
upon the English view of the labour question. In the first place, 
we see long hirings to be the rule ; whereas in England they are 
the exception, and usually apply only to shepherds and sojm of 
the stockmen. The Lal^urers’ Unions are said to oppose long 
hirings. As far as 1 know, they have passed no rule^ mther for 
or against them ; and if the wages are made worth a while, 

depend upon it he will en^ge upon thei^ whether the 

Unions favour long hirings or not, Mj ohsiOTjatioii leads me lo 
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the conclusion that the chief prejudice against long hirings lies 
with employers. ** Farmers in this neighbourhood,” writes a 
Cambridgeshire farmer, are not inclined to hire men for 
a length of time with a view to prevent the inconvenience of 
strikes. On the contrary, the feeling is that, if a discontented 
man were bound for a term, he would work so unsatisfactorily 
that a farmer would be glad to be rid of him at any price.” But 
W’hj should it be assumed that men would be discontented if 
they entered into such engagements with their eyes open ? And 
why should a mode of hiring almost universal in Scotland and 
the North of England be impracticable or unsatisfactory in the 
South, where long hirings, as we have seen, do in fact prevail 
partially at present ? If the northern practice became general, 
it would have more than one useful result. The tie between 
master and man would become closer, and labourers would be 
less liable to estrangement from employers nt the instance of 
strangers. The labourers would also feel a certainty of steady 
employment. Their wages would be paid in regular weekly 
sums, instead of being brought up to a respectable average of 
"cash payments by high wages during a single modth of the year. 
On the other hand, employers would be relieved from the fear 
of being left without labour at seed-time or harvest, or other 
critical, periods ; and they would know what their labour bill 
would be during the year, instead of feeling that they were 
exposed, at a weeFs notice, to demands from their labourers 
which might upset all their calculations of profit, and would 
have materially altered their course of cultivation had they fore- 
seen snch demands. 

Again, in reading this Forfarshire letter, one cannot avoid 
the impression that, if the Scotch hind works harder than the 
Southern labourer — a fact which seems to he generally admitted 
— ^the Southern farmers have not secured from the introduction 
of machinery the same saving in manual labour which has been 
effected by farmers across the Tweed. The smallness of the 
xeg^ar staff of labourers upon this and other Scotch farms of 
which one hears, compared with the staff maintained upcm 
English farms of equal acreage, may be in part explained by 
the greater energy thrown into the work of the Scotch peasantry, 
and this may be an affair of thew and sinew and race. Is 
it not, however, also due in no small degree to stricter super- 
vision fay the Northman, a rigorous resolve to have money’s 
worth for money, care in noting when labour has been ren- 
dered superfluous by machinery, and the maintenance of 
the smallest possible establishment for ordinary farm-work, 
supplemented by unskilled labour on extraor^nary occa- 
sions? One would make this suggestion with greater hesi- 
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tation but for the fact proclaimed by farmers in every part of 
the Eastern Counties during the strikes and lock-out of ISTi, 
that they were able to dispense with much labour which they 
had hitherto been accustomed to regard as indispensable. It 
seemed to be regarded as a new revelation ; but I suspect that 
circumstances forced upon the Eastern Counties farmers a dis- 
covery which Scotchmen made for themselves long ago. No 
doubt, the ease with which most employers in the Eastern 
Counties tided over their difficulty last year was due in a great 
measure to the singular dryness of the season. Making every 
allowance, however, for this cause, I think the lesson of 1874 
will have been learnt in vain if it does not teach English farmers 
everywhere to economise production by reducing establishment 
charges. Nor does an economy in this direction mean hard 
measure to the labourer, but the very reverse. It is not the 
interest of the tillers of the soil that superfluous labour should be 
employed. Wherever that state of things exists, wages must 
necessarily be low, and the labour given in return for wages will 
generally be dear labour. 

A recent speech, by Mr. C. S. Read, M.P., has directed the 
attention of farmers anew to the points last mentioned, which 
cannot be too often impressed upon all employers. In addressing 
an Agricultural Association in Norfolk, Mr. Read said he found 
that the average weekly pay of a common day labourer in Norfolk 
was about 17s. 6d., whereas in Northumberland and Scotland he 
was assured that it came to nearly 25s., and he added ; — 

*^Mr. Barclay, the Member for Forfarshire, is, like me, a 
tenant-farmer . . . He farms 380 acres of arable land, which is 
exactly the acreage of land I have at Honingham. He has 
75 acres of rough pasture, and I have 40 acres of good permanent 
grass. He ^ows 20 acres more corn than I do ; but he has less 
roots and more grass seeds than I have. Taking the cold, damp 
Northern climate into consideration, I should say he would 
require as much manual labour on his farm as I do on mine. 
But mark the difference. For the four years ending 1871 the 
average annual payment for labour (two-thirds in cash and one- 
third in milk, meal, and potatoes, &c.) was 400/. ; while mine 
was 750Z. In 1872 and 1873, Mr. Barclay’s had risen to 510/ ; 
but, as he puts 30/. of it down to extraordinary labour, hei 
considers the real increase to be only 20 per cent. Now take 
my expenditure for those years, which, being about 
750/., would average 800/., and you must surely adnuirr^'^t 
which r knew long ago — ^that the Scotchman is a shar^ and 
keener man of business than I atn ; and I alsA come reluctantly 
to the conclusion that the highly-j^ Scotch hind is a cheaper 
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and better man than the Norfolk labourer, and that, after all, 
there is no such thing as cheap labour.” * 

We have not the details which would enable us to generalise 
with entire safety from these figures. But the moral drawn by 
Mr. Read is, no doubt, in the main a just one ; and it points 
to the conclusions I have already suggested — that two elements 
contribute to the smaller labour bill in Scotch farming : a better 
quality of labour, and keener supervision and regulation of it by 
the fanner. Between the 255., of which Mr. Read speaks from 
hearsay, and the 195. 6rf. which my Forfarshire correspondent 
actually pays, there is a wide difference. I have no reason to 
doubt that 195. M. is the market rate paid in the latter county ; 
and as it agrees substantially, in respect of money wages, with 
the report I have received from Aberdeenshire, the most pro- 
bable cause of the discrepancy lies in the different appraisement 
of the bothy accommodation and the doles of food, the latter of 
which may easily vary in different districts. 

It may be that 105. 6rf. in cash and kind is a lower average of 
wages than exists in other parts of Scotland. If we include the 
perquisites, harvest money, extra earnings in piece-work, and 
under^rented cottage and garden of the Eastern Counties labourer, 
1 doubt whether the latter is not often better off than the Scotch 
hind upon such wages. Comparing the better class of cottages 
here with the bothy accommodation provided for the Scotch 
peasant, the Eastern Counties labourer will certainly have a 
more comfortable home. If wages, therefore, are substantially 
equal, there ought, in theory, to be no great disparity in the 
amount of work done by the Forfarshire and the Suffolk peasant. 
Farmers, however, seem to be quite agreed that there is a great 
disparity, and one unfavourable to the Southern labourer ; and 
complaints on this score are too general to allow of any doubt 
that they are well founded. But, if this he s(\ one must surely 
look for the same marked superiority in Scotch operatives and 
industrial workers of all classes. No such evidence, however, 
is forthcoming. I have said that a distinguishing feature of 
agncnitme is a happy absence of competition, so that there is 
no reason why two of a trade ” — or why any number of the 
farming trade — should not agree. If the same keen competition 
existed in agriculture as in manufactures, we should long ago 
have heard English farmers complain how heavily they were 
weight^ in this respect, compared with their Northern rivals. 
There is a keen rivalry in many kinds of manufacture between 
North and South Britain, yet we do not find that Scotch manu- 


* * The Times/ October 17th, 1874, 
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facturers are monopolising production through their command 
of a superior quality of labour — nominally dearer, but really 
cheaper than that obtainable on this side of the Tweed. 

If, therefore, English manufacturers hold their own, employing 
English workmen, is it not possible for English fanners also, 
with the materials they have, to do so top, and obtain,- in 
agriculture, results as economical and as satisfactory as are ob- 
tained in manufactures? One does not willingly assume that 
the English agricultural labourer is so different a being from the 
English artisan in energy, stamina, and the will to work, that 
while one can hold his own against the same class in Scotland, 
the other is hopelessly beaten. At all events it is time, for their 
own sake, that employers tried to bring the English labourer to 
put forth his full strength, or more of it than he puts forth now. 

1 cannot help thinking that there is, among the mass of our 
English peasantry, a great reserve of power waiting to be called 
out, and ready for use if adequate inducements are offered- We 
what happens if a man gets a bit of land. He bestows 
upon it an amount of labour often wholly out of proportion to 
the produce of the land — labour which would have yielded him 
twice or more than twice the money-produce of the land if he 
had worked with the same energy and during the same hours 
for a farmer. The reason is that he has an adequate motive 
for work, or thinks he has, which comes to the same thing. 
Now, can employers present to him the same ^deq^uate motive 
in another form, and lead him to serve his own interest and 
theirs by working not necessarily longer hours, but by working 
bard^ while he does work ? 

f This is a problem of the first importance. It is hardly inferior 
to that of increasing production by higher farming. In.fact, it is 
6ne method of stimulating prodnction *and increasing national 
wealth veiy largely by adding to our laboUT'-force, without at 
the i^ame time adding to the number of mouths to be fed. The 
system of day-labour may answer in Scotland. It does not 
follow that in England another system may not be adopted with 
success. Nor is it of any use to «ay that English labourers in, 
the Southern and Midland Counties ought to work by the day 
as well as those in the Northern Counties and in Scotland. The 
general answer Js that thpy do not. From difierent .parts of 
England the same com^ints reach me, that farm-labourei^ ,d^ 
not do anything like a full ^ fair day’s work in the day.* 

; ^ 

* I have myself beard a Kor&umbrian farmer declare that slmng, 

bighoned 'women, wbo worked In bis fidlds, was wertb much tkjsj 

a'^erage Southern labonrer. An ISaat SuSbIk fanner wrxtea io.m ^ ^ same 
effect. “ I protest,** be says, that cm of ibe Soolelmien 1 foummlj 
employed would do as much wmrk ^ two and efm three labourers. It. 

yodi* XI.— s. s. ■ . 
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Eastern Counties timers who set their hands to the plo^h or 
drill, when lately deserted by their men, found that in the 
same hours they could do half as much again as their luen got 
through, and without over-fatiguing themselves. What reason- 
able stimulus, just both to employers and labourers, ^n be 
offered to the latter to do what they could surely do, if they 
liked, with much less efibrt than employers unused to exhausting 
labour, and many of them, like Hamlet, “ fat and scant of 
breath”? 

2. I do not think this problem insoluble, and piece-work 
seems to be the best way out of the difficulty. Piece-work is a 
protection to the farmer, who then pays only for work actually 
done. It affords also the strongest inducement to the labourer 
to put foxth his full energies. The system is not without diffi- 
culty in its application. Upon almost every farm it will require 
some amount of special adaptation and management. The soil, 
the seasons, the implements, the course of husbandry, all require 
caxeM study. Above all, the farmer must not be ni^ardly in 
the rates he fixes. The attempt to introduce piece-work will be 
sure to break down if employers attempt to take the lion’s share 
of whatever surplus exists over and above an average day’s work. 
Given an average day’s work, and the usual pay f<wr it, then the 
extra work done, measured by the same standai^ of pay, would 
yield a fund, of which two-thirds might fairly go to the labourer, 
and one-third to the employer for trouble in planning and 
laying out the work, and for capital invested. It is of no use to 
conceal the fact that the adjustment of a fair tariff to meet the 
varying conditions of different farms in different districts would 
involve much trouble, and more personal supervision than is 
frequently given by fanners. But it is a farmer’s business to 
take trouble in what concerns the cultivation of his farm; and 
there is no task to which he might devote himself with greater 
advantage to his labourers, to himself, and to the State, than 
that of endeavouring to apply this piece-work system to his own 
holding. 

The system is not new or untried. It has long been prac- 
tised in some departments of farm-work by men of practical 
experience in various parts of England. Elsewhere I have 
described the working of the system upon a light-land farm of 
abrnit 800 acres rented by Mr. W, Mathew, of Knettishall, near 
Tfaetford ;* and the main facts may, I think, with advantage be 

makee one*s desh creep to see some of our men at work. Many appear to be 
aasious to do as little as possible irben the eye of the master or the baili^is off 
dxein. 

* Ifr. Herbert J. Idttle, in a paper read before the Farmers* CSnb, on “The 
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reproduced here, if only to show that the plan now recommended 
is not a mere theoretical one, incapable of practical application. 
We may begin with harvesting, which upon the Knettishall 
Farm differs somewhat from sin^ar work upon most other farms 
in the system of remuneration to the men. Elsewhere in the 
Eastern Counties the farmer generally treats separately with each 
labourer, who receives so much money for harvest, according to 
whether he is a "full man” or a "three-quarter man,” irre- 
.spective of the time occupied by the work. At Knettishall the 
farmer contracts not with each labourer separately, but with the 
whole body of labourers^ to whom a stipulated sum is paid, and 
the companionship then divide this money among themselves, 
not in equal proportions, but according to their own notions — 
^generally pretty accurate — of what each has earned. The agree- 
ment is to this effect: — "Agreed for the sum of 170Z*, with the 
men whose names are herein written, to do all the harvesting of 
the com in a proper and husbandlike manner, to include the 
thatching of the same, and also the seeing after the horses, cows, 
and pigs, littering the yards when necessary, carting straw for 
thatching, and any other work incidental to the securing the 
com and attending to the stock. There being 32 acres of corn 
more than last year, it is further agreed that a sum per acre 
equal to the payment of 170/. for the same quantity of acres as 
was done last year shall be paid in excess of the above sum 
cf 170/.” 

The names follow this simple form of contract, which answers 
its purpose in being easily understood, and in binding both the 
ian^r and his men* The acreage of corn covered by this 
.agreement was — *wheat, 114; barley, 138; oats, 38; rye, 32.- 
B^re the corn-harvest, 34 acres of peas were cut by and 
cost 7s. €d. an acre, which included cutting, cartings stadcing, 
^nd diatching. Twenty acres of sainfoin 10 ac^s of clover 
were cut with the machine, and cost 4s. an acre. The com- 
%arrest worked out at about 12s. an acre, including everything* 
No difficulty or dispute arose among the men in the division of 
the lump sum earned by them. They know better than any- 

liitura ofFamuBg/’ refers to the letters of the specif correspondent of^Tbe 
^imes," for. the example of Suffolk farmer who has 1^ thevraj in inirodis^g 
piece-work into almost evfery department of his business.*’ Mr. Little 
advocates the general adofitum of this and gives the following instwwS 

wasteful labour ** which nmst have occurred to anyone having . 

of a farm. It is a nmtter of the simplest calcqladon that ^ pair of hctseamwig 
" ^t the rate of two miles an hour, slid jdangbing, a 0-inch tecow, 
accomidish an acre. , AM to this m laeeessmy ime for s»hd 

.going to and from wozk^ andli wiH seem amaiter of smpi^ 
watched, the ordinary ploughman rdll eoaroebr pmesm his aqii^et sou 

sm an eight^honrs' bout.^ fiere noi-culy Vhe hMe# timbis wa^ 

' smder the 'day-work system. ' ^ 

^ ’’ ■ " pf w' 
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one else can know the value of each other’s work. It is, in 
co-operative farm-labour. The same principle has been tried 
with equal success in building the Workmen’s Homes upon the 
ShafteslHiry £state near C3apham Common, where co-operative 
labour is said to have saved 20 per cent, ; the residt being not 
only cheaper labour, but labour of much better quality than that 
employed under contractors. 

The lepublican plan in vogue at Knettishall worked ad- 
mirably. As I have said, it was not based upon any arbitrary 
or fictitious notion of perfect equality among the harvest-men,, 
and a claim by each adult to an equal share of the money . 
earned. A curious commentary upon the doctrine to this effect,, 
taught by a good many labour associations, or tacitly enforced 
by them, is furnished by the fact that, in this and other instances^ 
where the men are themselves brought face to face with this 
principle of « natural equali^,’’ they repudiate it altogether. 
They go then upon the much more obvious and reasonable 
jninciple that, as the labourer works, so shall he earn. ’Tbev 
do not, iideed, in the harvest-field resort to any standard or 
measurement. Given an able-bodied man who can keep his 
** stroke” among his fellows in the harvest-field, and dices not 
fall out of the tanks through weakness or idleness, and^ he 
n^ives a futil share accord^g to the highest standards But 
p&qphm lhat any man who comes short of this standard 
shall abate his claim proportionately. Thusf an able-bodied 
mm^ Whose nominal weekly wages during the year were 14s., 
received 81. 19s. for his harvest-earnings ; and the shares of the 
thxee-quarter men, half-men, and boys, were based upon this- 
sum. Even the boys form pmt of this commonwealth of labour, 
and it becomes the obvious interest of the men not only to look 
shaipl}^ after them, but after each other. One of the virtues of 
such a system, however, is the spirit of emulation it produces 
among all the harvest-workers. The gang-master, or his deputy, 
or the “ boss,’^ as he would be called across the Atlantic, is not 
wanted to keep the men going. As a rule, they keep each other 
going, and the feeling soon becomes general among them that 
loitering and slack work are against the common good — an 
offence not against the master, which might be venial in the* 
eyes of the workers, but an offence against each other, which 
stands on quite a Cerent footing. It should he add^ that, 
under this contract, the men receive all their earnings in cash, 
and nothing in kind. Not long ago, upon the border-land of 
Norfolk and Suffolk, the harvest-wages were 5/. 10s. for an adult 
labourer, with two bushels of malt, and a proportionate quantity 
of hojps. The men in this instance find their own malt andf. 
hops, if they want any. 
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At Knettishali ploughing is paid for at the rate of 1^. 4(i, per 
acre* As Knettishali is a light-land farm, two acres are generally 
finished oflF in a day with a double plough, without hurting either 
men or horses. On heavy land a diiferent rate of pay would of 
course be necessary, and there the farmer must take care that in 
ploughing by piecework the strength of th^ horses is not over- 
taxed. Upon a heavy-land farm a man might not be able to do 
more than half an acre a day, and this day’s work might try the 
horses more than two acres upon light soil. Another scale would 
foe necessary upon mixed-soil farms, and upon the same farm 
difference of soil might require two different scales of remunera- 
tion. There would be no greater diiOBculty, however, in providing 
for these cases than has been experienced here, where for two 
years past the system has been found a fair one both to master 
and meui, An< obvious objection to it is, thfeit the work may be 
hard or easy, according to the season, and that a price which is 
just at one time may be inadequate or excessive at another. 
Mi^ Mathew gets over the difficulty by putting out the ploughing 
at a fixed average price, taking one season with another. After 
a little experience, and with a mutual wish to give and take on 
both sides, such an adjustment of pay is not hard to make. The 
conditions of this work are so various and so complicated, that 
no general rule can apply. On either side of a hedge the soil 
may be such as to require different pay for the men employed in 
ploughing it. Average rates would probably be the best in such 
cases, having regard to the soil upon the farm generally* Here 
it is found that, with Is. id. an acre all round, the men earn an 
averse of about id. a day above the rate of daily wages. The 
praeriee is for the men on piece-work to draw money fix>m week 
to week &om their employer to the amount of weekly wa^ they 
would receive if paid at the current wage-rate. An account of 
thek earnings is kept meanwhile. If they want a little money 
on account they can have it. At the end of two or three months 
a balance is struck, and they receive whatever surplus is found 
.due to them. . , 

For mowing the men receive lOd. an acre, the farmer, of course, 
finding machines and horses. After the mowing is ended, day- 
work begins till the hay is fit for carrying. Piece-work is hardly 
possible then on account of the weather, for in fickle weaker the 
work must sometimes he done over and over again, Fltchi^, 
and loading are done by the piece. Sixpence is paid for a 
ws^gon-lo^ which w^d nearly equal in the loose 
ton of hay in the truss, A good da/s work would;;hie:|i^lepds^ 
and this would be the wwk of four men, two to pitdk Aid two to 
i<^d. At 6d. a load these four men would earn Is. a day 

apiece, and they are allowed two pints qf P 



102 


27i« Labawr Bill in Farmings 


to the stack is done hj four men in the same way, and is paid 
for at the same rate, the fanner finding a man to stack the hay.. 
Of the four men, one would be on the waggon and three on the 
stack. 

Hoeing is also done by the piece, but on a different principle. 
The custom around Harling is to let the work to a gang-master. 
The whole of the hoeing at Knettishall, upon 127 acres df wheat,, 
has been taken this way at 2s. lOd. per acre. A large proportion 
in Norfolk is also hoed by contract, as well as some other farm-' 
work, such as mucking” and getting up mangolds and swedes ; 
and it is thought that the gang-system will make progress in 
Suffolk, as it enables farmers to dispense with some regular hands 
and to save time in hoeing, while the work is also more cheaply and 
on the whole better done. In the gang employed at Knettishall 
about 20 men and boys were employed, the men earning about 
2d. a day more than if they were working as ordinary farm hp^ds. 
The gang-master or his deputy looks sharply after the m . to 
keep up Sie “ stroke,” and prevent idling, ^mehow the ft ner 
cannibt get the same ^ stroke ” or rapid work from his men, ven 
when the hoeing is done by the piece, probably because the men 
in the gang are picked, experienced hands. The gang-master 
makes money. He finds a horse and van to take the people to 
and from their work, and can provide employment for tWm 
pretty nendij all the* year round. What with this certainty of 
employsnent mid high wages he has never any trouble in getting 
meo^ and good men ; and there is constant emulation among the 
younger ones to work quickly and well, because they know they 
will earn more money as soon as they can keep up in their stroke 
with tl» leading men. The supervision of the gang-master or 
his deputy is chiefly in the quality of the work, for as to quick- 
ness the men need little urging. They are jeered at if they lag 
behind, and they do not like to get a character for being slower 
tbm their neighbours. Indeed they would be very soon tunied 
mit of the if the gang-master or his shaip foreman saw they 

were reducing his profits and not giving money’s worth. 

Swafoin, a favourite crop at Knettishall, used to cost for mowing 
5s. an acre, yielding about three tons an acre. It now costs for 
m0wi|3g with the machine lOd. an acre. This is one economy 
infected by machinery which has helped the farmer in the hay- 
harvei^ more, perhaps, than in any other kind of labour. Her©^ 
the bay is now put bn the stack at the same price per it 

used to cost for mowing. While the regular wheat-hooisig is 
dmie by gangs, such other hoeing as remains is left for odd jobs,, 
and is eidter done as <kj-work or with the horse-hoe at an 
acae. The tumip-hoeing is done chiefly by old mm who are 
notoquri iso iarve^t-wmrk. For swedes and white turnips the? 
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rate is 7s, 6<?. an acre. Mangolds cost 8s, “ Mucking ” is paid for 
at per score loads. Filling muck into “tumbrils” (SufiFolk ver- 
nacular for heavy two-wheeled carts) and spreading on the land 
costs 6s. a score loads, a tumbril holding about 40 bushels. The 
6s. is thus divided : for filling, 2s. 8d, ; spreading, 2s. 6d, ; the 
boy who leads receives Is. At this work a man may earn 2s. 8d, 
a day. Fencing and ditching are paid for by the rod. Dressing 
corn is paid for by the 20 coombs, and costs Is. per score for each 
time of passing through the dressing-machine. Threshing is 
done by the farmer’s machine, and is not paid for by the piece. 
The men who drive the engine and attend to the drum receive 
Is. a day extra ; the man who attends to the sacking of the corn 
Qd, a day extra. All the other men who have anything to do 
with the engine-iyork get 2d. a day extra ; and a pint of beer a 
day ail round, encourages them to get through the work quickly. 
Sowing artificial manure' is paid at the rate of 3d. a day extra 
upon the nominal wages of 14s. weekly. Overtime is paid for 
im cash, and not by bribes of beer — an excellent innovation upon 
a bad system. The regular hours in summer are from 6 to 6, 
with half an hour for breakfast and an hour for dinner. By 
paying 3d. an hour for overtime the employer can command the 
services of the men when he wants them. They are ready enough 
to add a little to their earnings in this way, and cease to feel that 
they are “ doing a lot for nothing,” 

3heep-clipping is another part of the piece-work system at 
Knettishall, but the same system is common to most of the 
farmers in this district. There are gangs of clippers who travel 
about the country at shearing time, and are noted for their expert- 
ness, and also for their drinking powers. The farmer allowed 
them, nominally, a quart of beer for every score of sheep, and, 
as dmre were ,36 score, they were entitled to 36 quarter In fac^ 
they received 10 gallons. But this allowance by no means met 
the wents of such thirsty souls, and they ordered nearly 15. more 
gallons from the nearest public-house, of coursp paying for it 
themselves. Sheep-shearers, however, seem to have shared in 
the gradual improvement of their class, though a good deal o( 
room is left for improvement stilL Even 25 gallons drunk in a 
single day by 21 men, is a much smaller quantity than used to 
be consumed by, the sheep^heamrs when the beer was suppli^ 
without limit by farmers for whom they w^e working. 
my father’s tune^ 30 years ago,” said the Imimer, 
the quantity haw be^ consumed.” The i^rk,^ifci%JW^ 

is hard, and the p!feit*4mth. all til^ir atmu|pkb>;lg 

through it rapidly, mbving^offi 

The contract, with themt,is clip 

h^jgeteat 4s, The , 
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away costs about 10^. upon 36 score of sheep, and the whole 
work would be cleared off in a day by the gang. I believe it is 
not easy to join this companionship. An entrance fee is de- 
manded from new-comers, and the leading man of the gang is 
particular in admitting only strong, healthy recruits. A vacancy 
rarely arises except through death or old age, for the employ- 
ment is lucrative and congenial to men hot afraid of hard work 
and liking the excitement of moving about from parish to parish. 
As to lodging, the clippers sleep in a bam, under a stack, or 
anywhere,” while they go about the country. They make neady 
10s. a day apiece — at least the best hands do, for here again a 
man must approve himself by quick and good shearing before 
he can expect a full share of the money earned, and at first he 
will probably only receive a quarter of the sum shared by the 
others. Really good clipping is a difficult handicraft, and the 
immense experience of these gangs makes them much sought 
after by the farmers. 

For drilling wheat, fid. an acre is paid. In drilling soft corn 
-^barley, oats, peas— the land can be got over somewhat more 
quickly, and the price is 5d. an acre. The men get through 
10 ikictes of wheat and 10^ or 11 of soft corn daily. If the 
average work is 10 acres of wheat, the men will earn Is. a day 
above the rate of day wages, or rather more than Is. Soin^ 
thing, of course, depends on the horses as well as on the men. 
Eleven acres and a half have been done in a day. 1 am assured 
it is not very hard work ; but to make up such a daily average 
there must be ** no stopping at the ends you must keep going 
cm.” Here is an account of 23^ days^ work in drilling: — Soft 
com, 210 acu’es (some on mixed, some on light soil), at 5d. per 
acre, 4Z- 7s. fid. Seeds, 14 acres, 5$. lOd. Sainfoin, 21 acres, at 
3d. (a long, wide drill is used, covering a good deal of ground), 
55!. 3d.; total, 41. 18s. 7d. Deduct money paid on accoimt, 
iL 9^. Balance earned in excess of nominal weekly 
2/. 9s. 7d., divided between the man who leads the horses and 
the man behind who holds the drill. These extra earnings are 
a encouragement to both men, and the money thus made 
in driUii^ is said to be equivalent to an extra shilling a week 
upon th^ wages all the year round. The total acreage covered 
by them in these 23 J days’ work was 245 acres, which gives a 
daily avera^ of very nearly lOJ acres. There axe plenty of 
farms on which no more than six acres a day are got through. 
A di&xencse in the width of the drill may account in some mea- 
ssm for the smaller acreage covered, but probably a can^ which 
^has greater influence is the different mode of payment the 
stisnnlus which piece-work gives. Both the men engaged in 
fliedliUiiagat Knet^ were hozsekeepers receiving 155.a week. 
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1$. above the ordinary wages, and they paid no rent for their 
cottages, which have two rooms downstairs and three bedrooms. 
The shepherds also live rent-free. ^ 

Vipers and rats seem an unlikely source of income, but they 
add a trifle to the wages at Kiiettishall, and I dare say at i^ost 
other farms where these vermin abound Here again the pay- 
ment is by results. Rats are worth a penny each to the man 
who can kill them ; vipers twopence. It costs the farmer 8Z. or 
lOZ. a year to keep down the rats at Knettishall. An unusual 
number of vipers made their appearance during the hot, dry 
season of 1874, and a boy caught eight in one day. They are 
not pleasant visitors, for they bite the sheep, and at the time of 
my visit two sheep had already been killed by them, the vipers 
nearly always biting in the face or throat. Among other small 
earnings may be mentioned that of the thatcher, who receives 
Is. per corn-stack, besides his harvest-wages, and 8d. a day exto 
iot thatching hay. Trussing stover (hay made from artificial 
grass) is paid for at the rate of 20d. per ton. In the autumn 
"topping and filling” the mangolds — that is wringing ofi* or 
catting off the tops and filling the tumbrils — costs 8s, an acre, 
and the same price is paid for hilling up ” the swedes in 
readiness for cutting when the hoggets and sheep are turned 
upon the land. I have already stated that overtime, instead of 
being coaxed out of the men by beer, is paid for at the rate of 
3d. an hour. K any necessary work falls to be done on Sundays, 
it is also pair for as an extra. The stockman, besides 16s. a 
week, gets a penny a score for all the eggs he collects. His wife 
attends to the poultry, and makes 3Z- or 4Z. in the course of the 
year^ The sheep-washing is done by Mr. Mathew’s own men. 
The four who stand at the tubs and wash receive 3s. a day and 
their board ; and the shepherd has 35s. with which to buy meat 
and beer. 

These details will give some notion of the possibility of 
adapting the piece or task system to a good deal of farm-work. 
The result of such a system is encouraging to the • men, and 
a source of profit to the farmer, because he gets more for Ms 
money. But the farmer, I repeat, if he wishes to be well-^rved 
under this system, must lay down a scale of payments an no 
grudging spirit, remembering , the wise saying of old, "There 
is that scattereth and yet increaseth.” If a man finds that 

working Ms heart as the common pfara^ runs, ' 

©nly earn a few p^ice moie than by lounging through 
he will reckon naturally enough ^ that it is not 
task Ms strength and energies for so imafl a ^ 

also, there are men consdMtM^Iy ,indd[ent,;^if-fill(i^^e^a^ 
careless of the future, who will net^ ^ u 
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they can help doing. For instance, a farmer, who writes to me- 
about piece-work, speaks of labourers who, working on his farm 
at day wages, finish their score’’ or “stint” by one o’clock 
day after day. “ I say to them, ‘ Why not work three or four- 
hours longer, as you very well can, and earn half as much again, 
say 3s. 6^?. instead of 2s. to 2s. 6d. a day?’ They reply, ‘ No, 
master, we don’t want no more money I . We’ve amed as much as 
we care about! We’d rather go home and smoke a pipe I’”" 
Indifference of this kind is common to races of a lower type in 
countries where the means of living axe easier than they axe 
with us. The negro will hoe or dig in the cane-piece up to 
noon, and, having earned his shilling, no persuasion or hope of 
earning another shilling will induce him to begin again. But 
I cannot think such cases common in England, where the 
straggle to live is so keen, and opportunities of earning money 
with comparative ease axe so seldom within the peasant’s reach. 
Education will <»rtainly diminish this indifference. Even now 
plenly of En^Ush peasants are ready to jump at the chance of 
earning more* money by piece-work. 

Besides tbe general tariff for various descriptions of piece- 
work establish^ by Mr. Matbew, spedal arrangements are 
made from time to time for special work, and tlm terms *ar& 
generally committed to writing. I have already given a oonw 
tract entered into for harvest-work. H«re axe two more; The 
first is an ngrement made with four men “ to do the work upon 
the field caSed Forty-two Acres, to be planted wi& mangolds or 
turnips as follows:— To fill and spread the mnck-hiU now 
standing upon the field for the sum of SL 5s . ; and, when the 
plant is le^y, to hoe the same three times, if necessary, for the 
sum of 8s. per acre, and to do the«work in a proper and w<»rk^ 
manlike manner.” The fanner, on his side, undertakes “ to dn 
the horse-hoeing, or pay for the same being done well, as many 
tim^ as the field is ho^ by hand.” The second agreement is a 
hiring of a labourer who is “ to look after four horses ” and do 
Ihe fmcm work, “^being paid as under; — ^When by the day, at 
tibe usual wage prid to otW able-bodied men upon the farm ; to 
do the pfan^ting at Is. 4d. per acre; scarifying and crab* 
haxnowmg (4 horses), per acre; harrowing (light and 
heavy)^ 3a. per score acres ; subsoilix^ ridges with grubber, 5s. ^ 
per acie ; Gmiiwidge rolling, 3<i per acre ; heavy iron rolling,, 
Sd. per acre ; spUtting down ridges with single plough, la. €d- 
per aeie. The said C. D. to occupy a cottage, and give up 
possession thereof when he ceases to work for the suid W.. M., 
and to have Is. per week for overtime and Sunday attendance- 
apMu faosses and stable work. During harvest, to have the same 
moiiey as other men upon the farm.” No time of service ia- 
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fixed in the agreement, but a tolerably good guarantee for the 
length of it is afforded by the provision for surrender of the cot- 
tage when the labourer ceases to work on the fann. Substan- 
tially, though not in terms, this is a yearly hiring. 

Thus piece-work is not an inelastic system, only possible in 
one or two descriptions of farm-work, but is capable of appli- 
cation to the varied round of agricultural operations. The 
Knettishall method, carefully thought out as it has been, may 
be susceptible of improvement. Each fanner, on this question, 
must think and act for himself ; and it will be all the better if he 
takes his men into his councils and talks oyer the subject with 
them in frank and friendly fashion, gleaning from them what 
their views are both as to principle and details. I do not know 
that I can put the labourer’s view more strongly or forcibly than 
it was put by a sturdy Cambridgeshire peasant, with whom I had 
some.talk. ^ Look here I ” he said. What encouragement have 
1 to do my very best all day long, when some chaps alongside of 
me do notdo much above half what 1 do, and yet earn just as much 
w^es ? This sort of thing gives a man a bad heart, I can tell 
you.” * The system of day-wages, in fact, handicaps the quick, 
conscientious worker in favour of the slow, uncdnscientious 
worker, and thus favours skulking all round. 

An Exning fanner, Mr. Sabin, told me he put out the following 
work to be done by the piece : turnip-hoeing, both hand and 
horse, ploughing, spreading manure,’ drilling, and cutting and 
cleaning turnips for sheep, at so much per acre ; and dressing 
co!m with the machine, paid by quantity. This represents a con-' 
siderable portion of the agricultural work which f^ls to be done 
throughout the year ; and the harvest, occupying four or five 
weeks, is paid for by the job also. No body of men,” Mr. Sabin 

told me, can be better satisfied with the system than mine 
They draw theirs weekly wages at the curreut rate and at 

the end of each quarter there is a settlement, when they receive 
the sxprplus due to them. Thus the men always have money 
accumulating, and it is paid to them in a lump, so that when it 


♦ Arthur Young in his ‘Inquiry into iho Propriety of applying Wastes to the 
better MainieuifineB and Suppott of the Poor/ has this oft-quoted passage to 
an alohouse-kitoheu of an old enclosed countxy, and there you see the orlgm 
of poverty and pooiwiates. ‘ whom are we to be sober ? For whom are tre 

save ? * (such are their quesiiou^ ‘ For the paiish ? If I am dUigent, diall 
have leave to build a oatoge? I am sober, shalM have land fcgra p 
am frugal, shall I have half ah aoro for potatoes? You offer no moi 
have nothing but a p^ish-ofScer a^d a workhouse; me aaoSler 

Whether a bit of such wcute as new Wm he giveu peaMt 

his industry, is more than douhtM^hutii^wegivehilinlhB oj ^ 

higher wages by greater industry, and ^^us saving money 
adequate motive is at once suppfim fb Ihe eherdfa^ 

audfrug^ity. ' \ ' . r ^ '■ i 


ItMWKIIilfc' 

hi* 
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comes it stops many a gap in the family expenditure. The men 
make two or three shillings a week over their nominal wages. 
As to the fairmer, he has equal, perhaps greater, cause for satis- 
faction. Instead of requiring upon 630 acres of land nine single 
ploughs with eighteen horses, he gradually dropped down to two 
double ploughs with six horses, and a single plough for occasional 
use. He also found that, whereas a many’s average daily work in 
drilling used to be about nine acres, it rose under the piece-work 
system to thirteen acres ; and on one occasion a labourer, to show 
what he could do, got through sixteen acres. Mr. Sabin estimated 
that, by introducing piece-work upon his farm wherever he could 
■do so, he saved nearly ten shillings an acre in labour, while his 
men were better paid, and of course better satisfied. At first, his 
bailiflF raised every obstacle to the new method, dinging to the • 
•old ways, as bailiffs, like other men, often do, because the ways 
are old. Some time, however, after piece-work was shown to be 
;a succe$i% the bailiff came to the farmer and said, 1 think, sir, 

I in%ht as well leave you.*^ “ AH right, John ! ” was the answer. 

But why ? ** Bec^se, sir, I have so little to do now. Nearly 

all my time used to be taken up in running about after tbe men 
and seeing that they did their work, but now they go straight 
ahead and want no looking after.^ 

Doubtless there is some good-humoured exa^exataon in &is 
way of putdug li . We must not expect that, with piece-work,r 
the uecesdty for looking after the men will eea^ ; Only the sur* 
veiHaxi^ Wul take another form. It will be direct^ to the 
quality instead of to the quantity of the work ; the men will not 
want watching to see that they keep at work, but to see that the 
work is not scamped. Surely, however, increasing education, 
and therefore increasing self-respect, will make it possible to 
rouse among agricultural labourers that feeling of pride in their 
work which is latent in every class of worker. 

Mr. C* S. Read, M.P., kindly supplies me with the following 
pregnant illustration of the advantages of piece-work to the far- 
mer, Well as to the men : — 1 am now he says, 

^scane common labourers 1?. a week at task-work, while the 
odter men at day-work are receiving only 13a, and yet I am sure 
that if the task-work were done by the day, it would cost me ever 
so much more than I now pay for it.*^ Again, to show what men 
can really eam, and what it may be worth the while of an em- 
ployer to piy, I take the following extract from the farm cash- 
book of Mr. J. H- Arkwright, of Hampton Court, Zieominster. 

It has been published in contradiction of statements made as to 
€be wages earned by one of the labourers mentioned in the 
account, who has since become the most prominent member of 
the National Labourers* Union. I do not, however, care to enter 
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into this controyersy, nor is this extract reproduced here because 
of its mention of Mr. Arch, but only because it illustrates the 
result of piece-work, both in testing and rewarding exceptional 
capacity or diligence ; — 


** February 22ndj 1860. £ «. d. 

Paid Joseph Arch and John Tyens for laying 261 perches 
fencing, Hill House land, Hewton, at Is. 3c?. .. .. .. 1 13 5 

Paid ditto, 741 perch^, Hill House Farm and Hewton Court, 

at Is. Id .. .. 3 14 9 

, By J. H. Arkwright, paid their expenses from Hereford to 

Dinmore .. - ..024 

Ditto, from Dinmore to Stratford-on-Avon 1 10 0 


Note , — The above are Warwickshire men, and have been 12 days each at 
the above, 4s. 6d a day.” 

Mr. Arkwright adds : — “ The pay was fair, and the work well 
done. At that date, 14 years ago, our own hedgers could have 
made the same wages, viz., 27^. a week, if they could have done 
the same amount of work. This incident, more thaji anything 
else in my experience, has proved to me that wages must be 
gauged by individual capability, not by a fixed tariff. Otherwise, 
all being equal, Mr. Arch should have shared with the natives 
here what he earned over and above what they could make at 
the same work.” Nor did the 27s, a week paid to these two 
hedgers represent the whole cost of the work, for it will be seen 
that Mr. Arkwright paid travelling expenses equivalent to Is. 4d. 
a day each, in addition to the wages. We may presume, therefore, 
it must have been worth his while to pay at the rate not of 27s.,, 
but 35s. for the work done* 

3- It will be gathered from the foregoing remarks that task or 
piece-work is giyen by many employers in the Eastern Counties, 
as no doubt in most other parts of England, though seldom as 
part of a regular system. Of course, wages axe increased by the 
extra earnings thus realised ; and high pay at harvest is anothef ‘ 
addition, and a materiav addition, to the yearns income of the 
labourer. 

The system of payment at harvest time which prevails in the 
Eastern Counties seems open to some question. During the 
harvest month, sometimes a little more, occasionally a little less,, 
the men earn nearly three times as much a week as they 
during the rest of file year, though they certainly do not 
twice as hard. One farmer says that the increased work 
his men during harvest would be fairly represented 
of extra pay. The men like these ‘‘lump” 
however, are generally mortgaged for :i^t mr bc^ 
or to meet the claims of the small ^hopkedp% ^ If are . 
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not so applied, they lead at times to waste and extravagance: 

Quickly come, quickly go f and the money soon burns a hole 
in the pocket of the unmarried labourer, unless he has more than 
an ordinary share of prudence. The zeal of harvest labourers 
is stimulated by higher wages at that season all over England. 
But outside East Anglia such wages as -%L 10s., and even Bl a 
week, for harvesting, I believe, are nowhere given. If th^ wages 
could be spread over the rest of the year and hirings were made 
yearly or half-yearly, the labourer would be much better o£ At 
present he earns least when he wants most. In the wint^ mmiths 
wages are sometimes reduced by a sbilling a week, on account 
of the smaller quantity of work done ; and the opportunities of 
earning extra money by piece-work must be fewer than they are 
daring the summer* More food, too, is wanted, with more warm 
clothii^ and more fueL But when the pinch comes at this time, 
the harvest earnings are generally gone — ^not necessarily ill-spent, 
but spent wiliiaut that thrift and r^ard for actual wants which 
woidd guide botii housewife and wage-earner if the money came 
in tegSast weekly sums all through year. 

1 know of one instance in which a Sufiblk farmer has acted 
upcm this view, and with the consent of his labourers is now 
paying the able-bodied men an average wage of IBs, weekly, upon 
a yearly hiring. It is an experiment, and in Suffolk, at least, a 
novelty, though less of a novelty than at first sight appears ; for 
, 1 xep^ rimt it only applies to the staff of able-bcmed men 
geneially, terns of hinng already recognise in the case of 
the dbepherd and one or two other hands on almost every farm. 

I have saijd that farmers object to long hirings because if a 
man grows discontented, or if a difierence arises between him 
and his master, he ceases to work with any will or spirit — 
ceases to give remunerative work, and had better go. The 
yearly hiring, it is contended, is a premium upon the growth of 
^sa&ction and discontent among the men at a season when it ' 
would be their interest to leave their employ. For example, they 
might work at the 18s. rate while the days were short and the 
work was slack, and they might leave their master in the busy 
^season* In case, however, of any breach of agreement under such 
circttinstonces, the master has a summary remedy at law, and, 
whether the agreement were enforced or not, a labourer who 
left his employer in the lurch so unhandsomely would find it 
difficult to gain other employment upon like terms. Employers, 
for their own safety, womd be careful whom they hired by the 
year, and would generally, from previous personal acquaintance 
w as the result of good references, know something of a man^s 
antecedents before engaging him. Such a hiring, including 
^hayseT' and harvest, would secure the employer against being 
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^suddenly left without hands at a week’s notice. It would also 
give the labourer and his wife no temptation to squander what 
to them \s a large sum of money now earned at harvest time. 
One incidental ^vantage of such a contract would also be that 
the labourer’s position, in respect of wages, would then be much 
clearer than it is, both to himself and outsiders. 

The co-operative system of labour which I have described as 
prevailing at harvest-time on the Knettishall farm has great 
xecommendations in theory, as in practice. Under the usual 
system which prevails throughout the Eastern Counties in harvest- 
time — ^that of giving each man a lump sum for the harvest — ^it 
becomes the labourer’s interest to get the work out of hand as 
•quickly as possible. Still there is then not the same bond of 
interest between the workers ; they are dealt with separately by 
the fam^ and are not brought into the same close relationship 
with each other as when they join in contracting for the job. 
The sense of a common interest in the work in h^and not only 
^supplies a wholesome stimulus to exertion, but is a good edu- 
cator. Whatever system of labour brings out of a man all his 
power, or, let us say, most of his power, must be the best system, 
lK>th for master and man, in agriculture as in all other callings. 
Economy in farming is, I am convinced, not only compatible 
with higher wages, but will be promoted by higher wages,* 
the condition precedent being always understood that the wages 
paid are for work actually done, and not for work merely 
.supposed to be done. In modern farming, I repeat, there can 
be no more important point for study to-day than the introduo 
tion and perfection of a system which shall enable employers, 
according to the circumstances of each district — it may be of 
each farm — apply this test in the payment of wages, and 
graduaBy educate both their labourers and themselves up to 
payment by results. 


4. Horse-labour is necessarily a large item in the fanner’s 
labour bill. The double-furrow plough has saved something 
both in manual labour and in horse-labour. One farmer esti- 
mates the saving at lOd. per acre in men, and at the same 
amount in horses. Where due man and two horses plough one 
acre with the single-furrow plough, one man and three horses 
: ; 


* think we do not often consider how much low^piieed labour 
necessarily cheap labom) has refaided agricnltuial improvements, ^ 
labour has rendered the'famer indifferent to the exteaxM use of 
•careless of the minurim of hia bu^eas. Xjow-prlced labour 
contracted the hours of work, and made the work slovenly “ “ 
Ix>w-prioed labour has rendered the hdKkiref 
, deg^ed him loo fre<|uently into hahiMt 
of %Btxnhxg.* ^ 
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will plough about If acre with a double-furrow plough. But 
this — perhaps the only implement recently introduced which 
saves an appreciable amount of labour in the cultivation of land 
— can only be used on light and medium soils. 

The farmer whose estimate has just been quoted reckons that 
the cost of keeping' and replenishing a horse, and of- paying 
farrier and harness bill, atnounts to 18s. per week per horse, say 
47Z. per annum each horse. “ It would be fair,” he adds, “ to 
assume that a fanner keeps in regular work from threes to fcmr or 
more; horses per 100 acres,” Horse-labour, therefore, costs from 
about 28^. to 42s. per acre per annum, varying with the nature of 
the soil,” But the cost of horse-labour must vary also.accoxding 
to the machinery used on a farm, and the cost price of raw 
material in the shape of young horses, ‘‘My horse-labour,” 
says another farmer, “ has decreed in cost by about 6 per cent, 
within the last seven years ; but this decrease is caused by 
machinery provided in the form of well and pump, with water- 
pipes ab^ yards ; 1501. being spent in this way to save the 
dany eerpense of {mmping and distributing.” Another farmer 
writes: — I should put the diminution in the number of horses 
kept irithin the last few years at from 5 to 10 per cent,, partly 
owing to the great advance in their price, and partly to the 
extensive use of the double-furrow plough, which has also caused 
a §^reat saving in manual labour,” 

The following is “ the estimated cost of horse^labourperacre on 
a mixedHSoil farm of 690 acres at Fornham St, Martin, Suffolk : — 

Aspofi. 

550 Arable net. 

90 Pasture gross. 

50 Roads, form-premises, house, gardens, hedges, ditches, 
&c., works out about : — 

£ A 

116 0 on 550 acres of arable. 

4 7 on 90 acres of pasture. 

“This calculation is made on the following basis: — The 
present price of both horses and horse-^keep is very high; 
22 horses, each, costing 46Z. per annum, exclusive of horse- 
keepex^s wages (which would come under the item of manual 
labour) ; and no charge is made for straw, the manure being 


considered an equivalent : — £ t d 

Death, risk, and depreciation 7 0 0 

For 38 weeks’ com, chaff, hay, &c 28 14 6 

For 14 weeks’ com, green fo^, &c. , , , . 6 8 10 

Interest 2 10 0 

Veterinary, shoeing, fire insurmiee, &c. . « 1 6 8 


£46 0 0 
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The horses are supposed to he worth, on an average, 50/. 
^each.” 

The cost of manual labour on these 690 acres from October 11, 
1873, to October 11, 1874, was 1209Z. 155. 6rf., or at the rate of 
IZ. 15s, Of d. per acre, not far off the cost of horse-labour. The 
horses now find harvest time a trying one. Formerly the men 
used to do the hard work. Now the horses and the machines 
together relieve the men from what our neighbours across the 
Channel would call the brutalising labour which used to fall 
upon them. The more intelligent the labourer, the more keenly 
he appreciates a result which saves his strength, while it has 
raised, instead of diminishing, wages. 

5. Almost invariably throughout the Eastern Counties, when 
cottages are let by the farmer or the landowner, they are under- 
rented. Various questions of importance are suggested by this 
fact. One is the hindrance to cottage improvement thereby 
created. If the landowners were sure of receiving a fair interest 
upon outlay, instead of merely a nominal rent, the substitution 
of new and roomy cottages for old ones of a bad type rapid. 
Upon this point, however, I need not dwell. The only point 
material to the present inquiry is the addition which is in- 
directly made to the farmer’s labour bill by this system of 
nominal rent. At present the labourer really has a house and 
garden in part payment of wages; and whether the cottage 
and garden are rent-free, or are merely under-rented, makes no 
difference in principle ; it is merely a question of degree. 

In cases where the cottages are let direct from the landlord, as 
I have said elsewhere, it comes to this — ^that A, who is employed 
by C, relies upon B for what is really a portion of his earnings. 
It may be that B, the landlord, recoups himself for the loss upon 
A’s cottage out of the rent paid by C, the former, for something 
else. But though landowners may indirectly recover from the 
farmer what they lose in dealing with the labourer, the system is- 
a roundabout one which should be put an end to. I have heard 
of complaints by landowners that, after spending large sums in 
building goodf cottages for labourers, some farmers have used 
these cottages as a means of keeping wages low. Such com- 
plaints, if well-founded, show not only that the cottage is one 
element in fixing wages, but that landowners do indirectly con- 
tribute in this way towards the wage-fund. In order to ascer- 
tain how far the peasant’s cottage is under-rented, it is worth 
while here to compare some go^ town-dwellings built for the 
working-classes — artisans and labourers — ^with the good modern 
cottages which are rising up slowly, though more rapidly than 
one could reasonably have expect, throughout the Eastern 

YOL, XI.— S. S. I 
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Counties. At Lavender Hill, not far from Clapham Junction,, 
in the south of London, there is now upon the Shaftesbury Park 
Estate what is popularly known as “the Working-men’s City.’^ 
The houses there are of four classes. Those of the lowest and 
cheapest class, which need alone be mentioned here, contain five 
rooms — ^two living and three bed-rooms — and the weekly rental 
charged for them is 5s. 9rf., including rates and taxes. Havings 
inspected the Lavender Hill dwellings, and visited in all parts 
of Sufiblk three-bed-roomed cottages of the same class, I can 
speak of their relative merits with some confidence. The town- 
houses have the advantage of gas and water (though these- 
requisites, of course, involve an extra payment), a system of 
drainage, and air-shafts and valves which secure a free ventila- 
tion in every room. The tenants also enjoy the benefit of easy 
access to schools, a lecture-hall, and shops, or a co-operative 
store, where marketing can he done cheaply and quickly. By 
common consent of the tenants, it may be added, no beer-shop- 
or place Sot the sale of alcoholic drinks is allowed upon the- 
eslate* On the other hand, few of the people who live here are- 
as near to their wprk as'^ the fsorm^lahomers, even those living in 
the villages ; while they axe under a still greater disadvantage in. 
Gomparison with the labourers for whom cottages have been, 
provided upon the farms on which they are engaged, , Prob^tbly 
the imgoxitjr of the inhahitants at Lavender Hill must travel to* 
and mm, their wmrh by means of the neighbouring suburban 
wdlwmys ; and tbe weekly railway fare, even sk workmen’s rates, 
xeinesents a substantial addition to rental, with a liability to* 
increase at the discxetion of the Railway Directors. , 

Plenty of peasants’ cottages throughout East Anglia may be 
fairly contrasted with these workmen’s dwellings. I wish tbe 
number were greater than it is. But, as I have said, much is 
lieing done to increase the number ; and the wonder is, with the 
inadequate rentals yielded by such cottages, that they should 
increase in number at all. The rooms of the modem cottage 
are of about tbe same size, and give tbe same accommodation,, 
as those of the houses at Lavender Hilk There is invariably 
an oven for bread-baking, not always one for each cottage, but 
one for each pair, built in the rear; and generally there is a 
common copper for brewing. These two economies, practised 
as a matter of course by the villager, are impossible to the work- 
man in any large town. The pig-sty, with its useful inmate,, 
and the garden yielding good crops of vegetables, must not be 
omitted ; and here, again, these things are not for the workmen 
in towns. 

The comparison, however, may rest not upon relative accom- 
modation, but actual rental. Now,, while 5s. 9d. is thought a» 
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fair weekly rental for the five-roomed houses at Lavender 
Hill, 2^. woidd be thought a high rent for cottages which 
may he favourably compared with these houses for internal 
accommodation, and, far surpass them in respect of gardens, 
supply of vegetables, power to bake and brew, command of pure 
air, nearness to work, and pleasant surroundings. It follows 
that in actual rental alone there is a difference of 3s. a week 
against the town-dweller and in favour of the peasant, while 
the produce of the garden and the profit of pig-keeping go to 
increase the relative advantages of the latter. 

Next as to cost of construction. If a man wishes to buy a 
five-roomed house at Lavender Hill, the price is 170/., exclusive 
of law charges. For this sum, however, he does not secure the 
freehold: he holds the hoi^ on a 99-years’ lease, and must pay 
an anriual ground-rent of 2/. 12s. If this ground-rent be capi- 
talised, an adSdition of say 50/. must be made to the purchase- 
^moaiey, which will then come to 220/. On the other hand, we 
may reckon that the peasant’s cottage costs about 150/., setting 
down nothing for the value of the land. Averaging the rent 
at Is. 9rf. a week, we have a yearly return of 4/. 11s. from this 
investment, or about 3Z. per cent. From this return,, however, 
must he deducted rates and taxes, insurance, and repairs. 
There isi no deduction for occasional loss of rent, nor is any 
account taken of the land occupied by the cottage and garden. 
When a moderate allowance has been made under each of these 
head% what remains for the landlord? Barely 2^ per cent., 
and as soon as a cottage has seen its best days, even less ; while 
the lowest* dividend realised by the Artisans and Labourers* 
Dwellings Company at Lavender Hill is 6 per cent. : and Z^ord 
Shaftesbury has stated that the Company might have divided 
10 per cent. 

Hitherto cottages in the country have been compared, in rent 
and accommodation, with new dwellings recently provided for 
labourers and mechanics in the suburbs of London. But com- 
paratively few town labourers can afford to live so far from their 
work. We , shall now see what sort of lodgings they are able to 

f rocure in the heart of London. The private letter from which 
take the following extract was written by a gentleman inti- 
mately acquainted with the district he describes, with the wages 
and mode of life of town labourers there, and the rent thfy 
commonly pay 

^ Within a two miles* radius of this spot (he refers to a 
, in &)uthwark) a front room, 12 feet square, would let for a 
week, a back room, 8 feet or 9 feet square^ would be abonl 
,to Ss. A small house in courts and places with ho thoroughfare, 
containing four rooms about 7 feet aqti^j wduld for from 

I 2' 
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to %$. 6d. weekly. These places are in closely-packed 
neighbourhoods^ where the clouds are only to be seen as you put 
your head out of the window. A labourer with 215. per week, 
and two children, must pay for one front room 45. per week — 
10/. 85. per annum. The washing and all domestic things must 
be done in one room, and the clothes dried there. Again, sup- 
pose— which is often the case — a drunken, noisy family is living 
in the room above and keeps late hours. A man goes home 
tired to his room, wanting sleep. He will soon wish himself 
back in the country. In some places there is only one closet for 
five or six families, some of whom are very dirty people.” In 
another letter the ^vuiter says: — “ Not one poor person out of six 
has a cooking stove. The meat must be boiled or sent to the 
bakehouse. Very few mechanics have more than two rooms ; 
to have three rooms, a man must be very careful and steady. 
Taking all things, I think Hondon is cheaper than the country 
for living (food). But*a London labourer has no garden to grow 
vegetableSii All must be bought.” 

Is it not clear, then, that wages which in large towns are 
higher in money, bat subject to deduction for higher rent, ate in 
the conntiy really supplemented by the difiFerence, whatever it 
may be, be^een feir letting value represented by cost and actual 
rental oottaige and garden ? Whether the farmer or the l^d- 
lord makes this contribution to wages, or whether it is a joint 
contribution by both, will depend upon the agreement subsisting 
between tbem as to cotts^e buildingor letting ; but this (Question 
is one which affects only themselves. The itenefit derived by 
the labourer in respect of rental is in no way touched by the 
relations between landowner and farmer. 

The system is so general and so deeply rooted that one has 
faint hopes of seeing it changed. But both in theory and in, 
practice it appears indefensible. The labourer is seldom cobscious 
that in fact he receives an addition to his weekly wages^ in the 
shape of deductions from rent, even when he pays a weekly rent 
for his cottage. In one instance the fact was brought to his 
knowledge in a very homely but forcible fashion. The story 
will bear repeating. It is told of an East Anglian rector, who, 
when in his parish the labourers, living for the most part in 
under-rented cottages, were complaining of low wages, had this 
dialogue urith his gardener, perhaps with a view to teach others 
by example : — “ Let me see, John; what wages are you getting ? ” 
^‘Eighteen shillings a week, sir.” ‘‘Are you satisfied with 
your wages Yes, sir, quite satisfied.” “ Very well, John ; 
then I shall raise them 35. a week, and give you a guinea.” 
John was overcome with gratitude. “Oh! thank you very 
much, indeed, sir! Thank you I” “Yes, but John, I shall 



117 


The Labour Bill in Farming. 

raise your rent 3^. a week too.” John would hardly feel con- 
strained to say ‘‘ Thank you ” this time ; but if the cottage wfere 
worth 3s. a week more rent than John was paying for it, it is 
not clear that he could have urged any valid objection. As I 
have said elsewhere, to give with one hand and take away with 
another leaves the wage-fund where it stood before ; but this re- 
adjustment of rental and earnings puts the relations between 
employers and employed on a much sounder footing, for wages 
then really mean wages, and rent means rent. At present both 
are arbitrary nominal terms which do not indicate what they 
really represent. The wages are not represented by 13s. or 14?. 
in money, but by a mixed payment in coin and kind, not easily 
estimated ; varying as rents, cott^e accommodation, and size of 
garden do vary even in the same parish and upon the same 
occupation ; and misleading not only outside critics, but the very 
parties to the contract, who only see dimly where they stand. 

Such a system must be full of anomalies, and also of injustice 
to individual labourers. The possession of a good cottage is 
often a matter of mere accident. The labourer to whom it is 
allotted receives an addition to his wages, as we have seen, 
though perhaps he works no harder or better than his fellows. 
Through accident, again, the cottages upon one estate or upon 
one farm will often be far better than those upon an adjoining 
estate or farm. The labourers in both cases will receive the 
same nominal wages, but those who occupy the good cottages 
are really in receipt of higher wages than their neighbours. 
These inequalities would disappear if you could .reckon the 
average amount now received indirectly by labourers in the 
shape of under-rent ; and if you paid this amount in money, 
requiring them, on the other hand, to give for their cottages a 
rent representing actual value. But it would be necessary, in 
strict justice, that this increase in money wages should be paid 
to ail the la^urers employed whose labour was of equal value. 
When the men w^e the tenants of their employer, they would 
be no better off through the change. Like the rector^s gardener, 
they would receive with one hand and pay away with the other. 
But if men live in cottages which they do not rent from their 
employers, the same process mil not necessarily be gone 
through. The addition to their wages, which equal justice 
requires, need not be paid away in extra rent, for it may 
that they can get no cottage Which is worth so much 
money. 

^ 6. Perauisites are probably given (m much the Same 
Eastern Counties as in other, of Southern Beer 

is the chief, and certainly the most oj %ese gifts 
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in aid of wages. This item appears in the accounts of every 
farmer as an addition to his labour bill. If the labourer is kept 
at work a little longer than usual, or is employed on harder 
work than usual, he goes to the house for his pint or quart of 
beer. Certain kinds of work carry with them an understood 
claim to drink. In harvest-time the consumption is enormous. 
An East Suffolk farmer gives me the following statement on this 
head : — ^ We always allow each of our men,” he says, three 
bushels of best malt for harvest. Out of each bushel the men 
maie from nine to ten ‘ pails * of three gallons.” A pail is the 
Suffolk measurement in home-brewing. “ They have, therefore, 
from 27 to so pails, or from 81 to 90 gallons, as the case may 
fee, for the harvest, which in average years lasts 27 days. 
Brides this quantity of beer, a 300-acre farmer never thinks of 
giving away less than 36 gallons, or a barrel, of what we in 
Suffolk call harvest bea*, which is specially strong and is generally 
biewed during the previous March. This is exactly what goes 
on year*after year in tbds district with regard to beer allowance. 
I have dBten seen men come with empty bottles daring the last 
' few days of harvest, and get their fellow-labourers tp give them 
.sraie ; and I always give them some mjsMi if 1 know they are 
without” ^ i . - , ^ ^ 

Whim the weather is very hot, or any specif effort called 
for tiumagh fear of rain, 1 have b^rd of a big stone bottfe being 
ferto the harve^-field filled with spirits water. , Admits 
tiegdbat some beer is needful to enable the labourer to support 
the feteat and burden of the day, the system of beer-doles at har- 
vest, as at other times, seems tq be little less than a premium 
upon exoessu^e drinking. The farmers say, if the men did not 
brew for themselves, ihev would buy public-house beer, made 
beady by one knows not what ingredients, and would be unable 
’ to work upon it. On the other hand, is it not better to give the 
men the value of the malt and hops, and thus give them some 
inducement to drink less ? In Forfarshire, as we have seen, the 
fohMrers receive milk as a part of their weekly wages. We do 
not hear of much beer or spirit-drinking while they work, yet 
we know how well they work. Farmers say that the men like 
be^porquisiles, and will do more for a pint of beer than they 
will do for twice its ^e^ivalent in money. One can quite under- 
stand tfeis crmring. The same story is told in the cider counties. 
I think it will be found that in districts where drink is doled out 
in the greatest quantity, the type of labour is the lowest ; and, 
whether the labourer likes it or not, this vicious system' should 
be abandoned. If work is being done, not adequately , paid for 
by current wages, the extra earnings should be in cask As it 
is, the labourer drinks far more than is. good for him, and pours 
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Jown his throat what he ought, in the form of money wages, to 
carry home to his family for such food as would give himself and 
them greater strength and stamina. In the harvest-field, too, 
one cannot help thinking that so much beer must tell upon many 
men, depressing their energies and hindexdng work instead of 
•expediting it. 

The produce of the garden or allotment, or both, can hardly 
be called a perquisite, though it is certainly a privilege, and a 
valuable one. The labourer uses his leisure to raise vegetables, 
or sometimes a patch of com, and he cultivates his quarter of an 
acre, more or less, to a profit. I am glad to say that, with some 
exceptions, allotments in the Eastern Counties are let at a mode- 
rate rental* Occasionally the men have a potato-plot rent-free, 
and this, of course, is a supplement to wages, representing a small 
addition to the lal^nr bill. I have met with cases in which the 
iaimer ploughs his men’s land without charge. 

Sometimes the farmers object to pig-keeping. There is a 
^Epecial Objection to this bit of thrift in the case of horsemen or 
•carters, because of the access these men have to the com and 
their opportunities of peculation. The temptation, it is. said, is 
so great in such cases, that men ought not to he exposed to it. 
Whore the farmer does not allow pig-keeping he often gives 
manure for the allotment. Sometimes com is sold for the use 
•of the pig at market rates. Straw is given for the same purpose. 
Milk is occasionally given or sold at a nominal price, but is not 
always valued as it should be, perhaps because it has to be fetched. 
BrushwxKHi or underwood is given or sold at nominal rates. 
Then there are the Christmas gifts of beef or moneys and the 
farmer^s subscriptions to the boot or clothes dubs of the parish. 
‘These are voluntaiy gifts, no doubt, and their value is not easily- 
assessed* Neither would the farmers wish such gifts to 
regarded as more than good-will offerings, which help the labourer 
to tide over the winter and tend to promote kiiaidly relations. 
There remains for notice the help given to the poor from the 
farm-house in illness — ^help freely given, and looked for almost 
as a right by the recipient. Wine, brandy, arrowroot, and other 
medical cox^orts, are asked for and given, with very little sense 
•of dependence on the one hand or of patronage on the other. In 
remote country parishes, where the nearest surgeon probably lives 
miles away, the great house, the vicarage, and the ferm-hous^ are 
•dispensaries, and something more. In the towns, labourxngMw 
•or mechanics would never dream of asking for such hel|;p!^ 
many of them perhaps would spum it wi^ some indi^natiili if 
it were offered. The same mdepradence is 
the country. The farmer or the fiarmex^s wife iSi^grudfee 
this relief, but it has a monej-Talue, m 
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think of setting it down to the account of labour, such" is really 
the form it takes to outsiders. 

7. Of greater importance than perquisites is that item in the 
labour bill which I have described as “ wages knowingly given 
by the farmer in excess of the value of the labour given in returuy 
as in the case of old and infirm hands or, it may be added, 
wages paid during wet or frost, when, agricultural work cannotr 
be done ; or in the short, dark days of winter ; or when boys are 
employed, as they sometimes are, though not really required^, 
“ because there is such a large family.^ 

‘‘ To show how the old men hang on and the young ones go 
away,” writes a Suffolk fanner, take my farm. I employ 20 
men: 13 of them are above 50 and under 75, the majority 
ranging from 60 to 65, while only 7 men of the whole 20 are 
under 50, Yet all these men are on full pay, although they are 
certaiidy not worth it Several have worked on the farm for 30 
or 40 years. I maintain that 1 pay per cent more in wages 
than the work is worth in the market ‘ But neither I nor any other 
decent farmer would turn a man off simply because he was old. 
Hitherto it has been thecustom to * find a comer somewherO * fon 
men who have grown old in a place.” 

The statement here made is true of hundreds of &rme^ in the 
Eastern Counties, and no doubt in every English counly,. This. 
partscnW him is an extreme case ; but on a smaller scale, go* 
where you will, you find old servants retained upon farms, some* 
times leceiving full wages, sometimes treated as three-quarters'^ 
or ^ half” men, but hardly ever earning the wages paid them, 
if judged by the standard remuneration given to labour in the 
parish. This regard for old services is highly honourable to the 
farmers. No one will pretend to say that they are the only 
class of employers who consider the claims of old and par- 
tially worn-out servants. But it may be said with truth that? 
there is no other class of employers who employ this unremu« 
nerative labour to anything like the same extent. The result 
must, and does, tell upon the labour bill. The older men are 
really receiving an annuity for past services, represented by the 
difference between their wages and the value of their labour. It 
follows that either these annuities must come out of profits, or* 
the wages of able-bodied men must be lower than they otherwise 
would be in contemplation of the provision which the farmer is- 
expected to provide in old age. 

In winter the hours of labour in Suffolk, and generally 
throughout East Anglia, are (nominally) firom 7 A.M. till 5 P.M., 
with an hour for dinner. In summer the hours are, with some-- 
what greater reality, from 6 A.H. tiE 6 p.M., with half an hou?r 
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for breakfast and an hour for dinner. The year s work is thus 
summed up by one of my informants : — “ Han-est-hours, twelve 
. hours’ actual work. Summer, ten hours’ actual work. Winter, 
eight and often not more than seven hours of actual work. We lose 
time sadly in winter, and farmers who pay, as I do, wet or dry, 
then get very poor value for their money. Several days last week 
(in December) my men did not do two hours’ work a day. In a 
factory men are not paid if they do not work.” It is a nice* 
question in. farming whether the men or the master should suffer 
if the weather renders farm-work impossible. In the old days of 
flail-threshing, work could generally be found under cover in case 
of continued rain. Machine-threshing has put an end to thisr 
resource, and it is often impossible to find a job for every labourer 
in-doors when field-work is stopped by the wet. Under such 
circumstances, when the labourer is ready to work but cannot, 
should he be mulcted of his pay, or should the farmer pay for 
work not rendered ? The equities on both sides seem equal, and 
a hard economist would probably say, with some show of reason, 
that the employer should not pay if he can receive no. equivalent. 
Most persons, however, will hold that the hiring should not be a 
daily but a weekly and continuous hiring, and that the farmer 
should take his chances of the weather. In practice this rule is 
general among the large farmers when men are upon weekly 
wages ; when they are upon task-work, of course the risk is theirs. 
The contrary rule is still too frequently in foi'ce, and there is m> 
greater cause of suffering among the men, especially when, as in 
the South-Western Counties, the rate of wages is low, the liability 
to wet great, and piece-work is either rare or badly paid. 

I hope most earnestly that farmers will not engage their 
labourers upon this niggardly system, deduqtingTor wet days from 
the wages of men who can ill afford to bear such deductiocrs. We 
cannot help seeing, however, that, if the farmmr in such seasons 
pays for work which is not performed, he is equitably entitled at 
other times to ungrudging work for longer hours than are usual in 
other employments. There can be no exact adjustment of labour 
throughout the year, no self-righting balance struck between 
seasons when field-work is easy and may be prolonged, and other 
.seasons when it is difiBcult and when all pay and little or no 
work ” hardly exaggerates the employer’s situation. The .diffi- 
culty is in impressing upon the men what any impartial putsidap' 
must see, and what they must see if they will couscientii^ii^y 
consider the case, that when the contract with them is 
dry,” they are really paid in the short, dark, rainy, or ^ys 
of winter, wages out of proportion to those paid during sum- 
mer months. In other words, ah average is . 

the year; they mar be paid less than their, work, is < worth m 
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summer time and more than it is worth in the winter ; and unless 
they work well in summer all through the day, they do not give 
back what they have received. Agricultural labour must be dis- 
tinguished in this respect from most kinds of town work. , The 
farm labourer cannot, like the factory hand and many artisans, 
work by artificial light. He must follow the sun, and, in a fickle 
climate like ours, cannot always even do that. Employers of 
labour in manufacturing towns, and indeed any persons who wish 
to form a fair judgment upon the wages paid to farm labourers, 
must take into account the inevitable condition under which these 
men work and farmers have to make their living. By all means 
let us sympathise with the English peasantry, where they deserve 
sympathy, as they often do in their dwellings and surroundings ; 
but our sympathy ought to be an intelligent one, based upon a 
correct appreciation of the circumstances under which they work, 
and a fair allowance for the difficulties of those for whom th'ey 
work« It will perhaps be enough to ask this question — What is 
the system of paying operatives, like masons, whose labour is 
inlef&red with by weather ? And upon what system would mill- 
•owuers pay factory hands, if this species of work were liable to 
similar iutenuptions? 

» 8. Poora^te may hardly seem admissible as an item the 

faxmer^ s labour bilL It is true that Boards of Guardians no 
kmger give relief in order to mdke up insufficient wages; but 
pocufsHrale presses with peculiar force upon farmers who are the 
only employers and often the only ratepayers in a country parish. 
Sometimes, indeed, one farmer will occupy all the land in a 
palish. In a town, payment of the poorVrate is spread over 
many different classes and interests — ^manufacturers, merchants, 
tradesmen, professional men, clerks. It is confined in the country 
to one class and one interest Unhappily the present system of 
poor-relief not only gives no encouragement to thrift, but often 
discourage it; and in rural society the one employing-class, 
aSm* paying fair wages to labourers in their prime, may after- 
waxds be compelled, and they alone, to support these very 
labourers, often brought to the poor-house through their own 
im^ovidence. We must bear in mind also the constant drain 
•of labour from dm country to the town. The young and the 
stiong are forced to migrate, or take their labour to what they 
think a better market, leaving behind an undue proportion of* 
*old and weakly men. The rates clearly suffer, owing to this 
xnigratiQU. 

With regard to the probable future co%t of farm-labour, Mr. 
•Btephensoii, of Bnrwell, whose communication has been already 
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<juoted, writes to me as follows : — “ The principal change 
noticed by me since ihe commencement of the recent agitation 
is the removal by emigration of a large number of those surplus 
hands on whom farmers depended in times of extra work — ^such 
as tumip-hoeing. hay-malang, &c. — men who occupied them- 
selves in other ways, or were idle when not required at these 
times. We may probably look forward to the removal of this 
class of labourer in still larger numbers ; and we may have to 
depend entirely on our regular hands, excepting at harvest, 
when the high wages will, no doubt, continue to draw men from 
other employments. 

I think we ought to consider how far we may have to alter 
■our system of farming, looking forward, as we must do, to the 
more or less complete removal of these ‘ odd hands.’ The root- 
crop will, probably, be the only one affected, this being the only 
crop wMch necessitates the employment from time to time of a 
number of extra hands. As the work of hoeing and singling turnips 
cannot be delayed, it is clear that, if a large amount of surplus 
.labour is not forthcoming at the requisite moment, the acreage 
of roots must be reduced. As the roots are the worst-paying 
crop on the farm, to give up haK the acreage will leave a greater 
profit to be shared between landlord and tenant, without any 
disadvantage to the land. As much stock would be fatted ; but 
they would eat corn and cut««traw in place of roots. 

On good mixed soil much money is lost by farmers being 
dtx>mpelled by a lease to grow roots on one-fourth of the whole 
arable land. Such a wasteful system is only possible by the 
eristence of a large amount of surplus labour. If half this 
tumip^hift were given up to barley, as recommended by Mr. 
Lawas,* the following would be a reasonable estimate of the 
cost and result. The figures speak fcr themselves :-t- 

" EsUmaied Cost and Besult of growing a Crop of Swede Tunmips, 

Per acre. 

£ a. d. 

Team ForA---mduding die usual ploughiugs, harrowings. 


•rohhsg, drilling, and huEse-hoeing .. .. .. .. .. •• 1 12 0 

Jfonua? Xotour— includixig hoeing by hand, singling, pulling, 

and cleaning; cutting £>r stock .. 13 0 

Artificial Manure.. , .* ..200 

Seed , .. .. ..0 3 0, 

Rmt, mtes, and; laxes, fagr .. .. 2 10 / 

Totol cost,.. - .. ^ 

If carted from the fiel^ add 10s. per acre. ^ 

. Value of Crop for Food and Manure, 12 tons at 8s. ,. , , w/lfi 6 ^ 


* ncoiEizae&daeoatfitt 

1873,’ voi. ix.,part2,qieefejfy^.3^37l. - - r 
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Euthmted Cost md Bemlt of growing one aa*e of BarJeij in 
fJaee of iJie above Crop, 

£ 8 , 

Team iror^'— including Anttunn cleaning, ploughing, usual 
harro^rings, rolling and drilling ; also team work at harvest. 


threshing, and delivering to market 180 

Mamad Lahmr at harvest — ^threshing and dressing .. 0 18 O 

Goal and use of steam-threshing machinery 0 4 0 

Seed 0 16 0* 

Manure., - 2 0 O' 

Bent, rates, and taxes 2 10 0 


7 15 O 

Yalue of Crop, 10 coombs at 19s £9 10 0 

Straw for consumption on farm 1 10 0 


Total produce,. £11 0 0 


Mgb-fanning consists in consuming on the farm as 
much com and cake as possible, it is clear that a landlord, by 
compellixikg a tenant to grow an extra amount of roots, defeats 
his own object; because a farmer of small capital, instead of 
purchasltig food, has all he can do to consume his roots, and 
thereby only returns to the land a part of what the crop of roots 
had previously taken out of it 

Beyond ihe opinion expressed above .with rega^ to su^lus 
hands, 1 see xn> reason to think that labour will, be dearer. 
When t consider that, notwithstanding the considerable pressure 
that was used to induce emigration from the Newmarket district 
last year, the wages still remain nominally at 13s., 1 cannot 
resist the conclusion that an immense deal of emigration must 
take place from the country generally previous to any further 
rise in farm-wages. Moreover, there seem to be some signs of 
a sufBciency of hired labour in America. If such is the case, L 
do not think that English farm-labourers in regular employment 
will be induced in any considerable numbers to go to the back- 
woods to clear forests on tbeir own account.” 

America, however, is not the only outlet for our smplus farm- 
labour, and I cannot help thinking that emigration may,, in 
time, cause a dearth of labour. The leaders of the National 
Union are now concentrating the resources and influence of 
their organiaation for the purpose of sending agricultural 
labourers away to other parts of the country or the colonies.. 
So far as this movement really tends to the behefit of the men. 
themselves, nobody has the least reason to complain of it* On. 
the contrary, it is a natural and legitimate attempt to better the 
omdition of the -labourers, and one which will command general 
approval. Experience has shown that most ferm-labourers, jat 
^1 events in the Southern Counties — and East AngUa may be 
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included in the list — are far too slow in migrating, and ar€^ still 
more loth to einigrate, even when there is a reasonable assurance 
of higher wages, cheaper food, and regular employment in a 
new sphere. We must remember, too, Aat the agricultural dis- 
tricts will bear a good deal of depletion, not only without injury 
to farmers and labourers, but with positive advantage to both. 
It is not really to the advantage of farmers in any district that 
there should be a redundant popiilation ; for if the nominal rate 
of wages be thereby kept somewhat lower than it is elsewhere, 
the rates are higher. Moreover, low wages generally mean de- 
pression and discontent among the labourers, and bad, nerve- 
less, dear work. 

The conditions of rural society are constantly at work to 
produce in every purely agricultural district this superfluity of 
blood and muscle. The land, as it is now cultivated, employs a 
^stated tmmber of men and youths. Taking fifty rural parishes 
in ahy county, you may predict with tolerable certainty, within 
fifty men, how many labourers will be wanting there at the end 
of the next ten years. The use of machinery must increase, and 
stand, to some extent, in the place of manual labour. ^ Thus, 
while the demand for labour in the rural districts may be 
reckoned as pretty nearly fixed, supply is constantly outstrip- 
ping demand. Our peasantry do not abstain from marrying 
early and having darge families because they know that employ- 
ment cannot be found for all tbeir children around the villages 
where they are bom. They marry, often improvidently, though 
ptolmbly not more improvidently than artisans or labourers in 
towns. The result is that, as they must work to live, so they 
must migrate in order to work. For some years the discovery 
of coprolites in East Anglia absorbed much of what would 
•otherwise have been surplus labour produced in excess of 
agricultural wants. But. coprolite digging no longer affords a 
sufficient outlet for the annual increment of population in coun- 
ties which contain so few large towns and have so few manu- 
factures. 

All over rural England the same process of over-population 
goes on, and the same phenomenon is noted — ^that, though of all 
-classes, perhaps without exception, agricultural labourers axe 
under the greatest necessity to Wve their birth-places, and have 
the greatest inducement to do so, no class is so hard to move awaj^ 
Our artisans are pret^ nearly absorbed by the develoi^^.. 
manufactures and the ^owth of great cities ; but. 
hesitate to go elsewhere if they see a chance of doh^ bsper for 
themselves. The sons bf out trading md are 

ready at the shortest noti^ to move ^ff fo 
in Older to find elbow-room and 
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exist in our own overcrowded communities. Hitherto, however,, 
the English peasantry, who are more valuable colonists,^ and more 
likely to succeed, than any other class, if they have average energy, 
thrift, and industry, are the very people who cling the closest 
to home, no matter how poor that home may be. 

It is impossible to believe that our farmJabourers will long 
remain so reluctant to stir, and so little adventurous- No doubt 
one very strong motive-power with them, as with every other 
class, has been, and always will be, sell-interest ; and the most 
obvious explanation of a man’s reluctance to go somewhere else 
is that he thinks he is better off where he is. In part this 
is a true explanation, though it does not account for the fact 
that farm-labourers are often content to stay in villages where 
their labour is not wanted. Education will make them more 
plastic, readier in adapting themselves to new conditions, and 
less disinclined to face what to them at present is the unknown. 
Union agents, emigration agents, and the Union press, are doing 
their best to educate the men up to this point, and supply informa- 
tion as to the best labour-fields open to them in this country and 
the colonies. Such being the new influences brought to bear upon 
the a^cultuiai labourer, not in one part of the country alone, 
but in all parts, to induce him to leave home^ a question of the 
utmost interest arises, and one very pertinent to the present 
inquiry— Will the taste for emigration grow, and, after a tin:^, 
sensibly affect the farm-labour market? Or will it do no moite 
than restore a healthy balance between supply and demand, 
preventing stagnation at home, and fimushing the British colo- 
nies with a steady flow of the surplus labour which we cannot 
usefully employ ? 1 cannot help thinking that the influences 
just specific, though, perhaps, at first slow in their operation, 
will ifcfore long make themsdlves felt, and will gradually force 
upon the farmers a change in the system of hiring and of 
work, if they wish their best men to stay at home. 

Tte rural Arcadia of which we can at present do little more 
than dream is one in which employers will find that the 
secret of economicad farming consists in encouraging men to do 
their utmost and do their best, by paying them well for the 
results of work ; in which the young men will earn, by task- 
labour, wages enabling them to live comfortably, and pro- 
vide for old age out of savings ; in which education will make 
our 2)easant5 more intelligent workers, while it will he too widely 
spr^d to make them look down on work ; in which, also under 
the influence of education, the labourers as a class will become 
temperate and frugal, acknowledging the duly of providence, 
insisting on decent, comfortable homes, and willing to pay fair 
rentals for such homes ; while they will learn self-respect, sterling 
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independence, and the duty they owe to others as well as to* 
themselves* 

If any advance is to be made towards this ideal, I am con- 
vinced that education must furnish the chief motive-power, and 
that no other help you can give to the labourer will be half as^ 
effectual as that which awakens and quickens his intelligence,, 
and enables him to help himself. I have shown that the old 
men employed about a farm practically receive from the farmer- 
small annuities, which are either paid out of profits, or, less 
probably, represent deductions from their wages when they were- 
young and lusty. Neither hypothesis is satisfactory ; and the- 
only sound, healthy system is one under which the young men 
receive such wages as allow them to save for their own support 
during old age. County Benefit Societies afford a valuable 
machinery for securing this end. 

But you cannot make bricks without straw, and it is question- 
able whether, out of bis present earnings, the married labourer^ 
however thrifty, can support a family and pay the weekly sum ^ 
which is necessary to secure for himself an adequate provision in 
sickness and old age. The first requisite, therefore, is a remune- 
ration for labour which will give an industrious man the means 
of satisfying these conditions. Piece-work may enable him to do 
so. At all events, it seems to offer the most promising prospect 
of reaching this end. 1 think it is worth a trial ; a trial not hastily 
begun or soon relinquished, but persisted in, even under some 
discouragement, in the conviction that here is a sound principle, 
and that some means must exist, and ought to be found, for 
reducing it to successful practice. 1 have sought to show that a 
reciprocal duty is cast upon employers and employed in this 
mattoF- We must not look for perfection or foxgetfulness:of self' 
in either clasfi^ and the advantage of the system of labour I have 
iidvocated in agriculture is that it app^s to the self-mterest 
of both classes. In day-labour every man should, and a con- 
scientious man does, put forth his strength. But in day-labour 
a man cannot help feeling that his pay will be the same how- 
ever'he may work- He feels, in short, that he is working for 
his master, while under task-labour he knows that he is working 
for himselfas well as for his master. 
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and contributing to the comforts of domestic life. It has been 
surmised that waters which have their origin in crowded cities, 
or in their immediate neighbourhood, must contain ingredients 
incompatible wdth their use as a beverage or for general domestic 
purposes. The sudden outbreak of cholera, and the prevalence 
of typhoid fever and other infectious diseases, in certain localities, 
have long been associated in the popular mind with bad water 
and impure air ; and there can be no doubt of the great influ- 
ence which the purity of air and water exerts on general health. 

In many cases the sudden outbreak of cholera, scarlet and 
typhoid fever, small-pox, and similar diseases, in particular 
towns or districts has been clearly traced to the pernicious con- 
tamination with sewage of the water used by the inhabitants, 
or to the infiltration of surface^rainage into the wells which 
supplied the drinking-water. Most towns in England at present 
are supplied with wholesome water, which is often brought to the 
door of the consumer from considerable distances ; and the town 
population in most places is no longer dependent for its water 
upon local wells and pumps^ many of which have been closed alto- 
gether by the sanitary authorities. The examination of a large 
number of samples of water from towns and the country leads 
me to the conclusion that towns, as a rule, are supplied with 
purer drinking-water, and water better suited for general house- 
hold purposes, than country districts, isolated farmhouses, and 
•country residences. 

The supply of water in rural districtsisoften not only deficient 
in quantity, but frequently largely impregnated with sewage 
and yard and house drainage, being thus rendered unwholesome, 
and quite unfit for drinking purposes. There are many villages 
with no other source of supply than shallow wells ; and even the 
country residences of the nobilily and landed proprietors I find 
frequently are supplied with unwholesome water, or water much 
less pure than that in nse in most towns. 

The purity and suitability for general household purposes of 
spring, river, and well waters, in the first place, are influenced 
by the chemical composition of the rocks of the locality in 
"which they originate; and in the second place the properties 
of natural waters are more or less affected by local sources of 
contamination, such as the proximity of the well to a cesspool, 
a house or yard drain, a stable-yard or a dung-pit. 

If a water emits a sfrongly disagreeable smeU, or if it is more 
or less coloured yellow, or if it is turbid, or if it shows floccu- 
lent, floating particles of organic matter or living organisms, i 
no chemical examination is requisite to prove its unwholesome 
character and unfitness for drinking purposes. It, however, 
fr^uenUy happens that fairly bright and barely coloured crater, 
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emitting no smell whatever, nevertheless may be impregnated 
with an amount of organic impurities and certain saline in- 
gredients which will render it unfit for drinking and cooking 
purposes. By a careful chemical and physical examination it 
may be decided without much difficulty, in many cases, whether 
or not water is fit for drinking, and which of a number of 
samples is best adapted for general domestic purposes. In other 
instances the analytical indications are less decisive, and the ^ 
water will have to be pronounced of a suspicious or doubtful, 
or, at all events, imt perfectly wholesome character. 

I purpose in the following pages to pass in review the various 
kinds of natural waters, pointing out their composition, pro- 
perties, and adaptation for household purposes ; next to direct 
special attention to the sources of contamination which render 
water more or less unwholesome or unfit for domestic use; and 
lastly, as far as practicable, to point out any available means for 
purifying water. 

The principal varieties of natural waters are rain-water, 
spring-, river-, well-, and sea-water. The latter may be dis- 
miss^ at once, the purport of this paper being to treat of waters 
which are used for domestic purposes. The remaining varieties 
may be conveniently placed in two groups, and described as 
soft and hard waters. There is, however, no distinct line of 
demarcation separating the two groups, for the difierence be- 
tween hard and soft waters is one of degree and not of kind. 
Speaking generally, a water is called soft if it contains per im- 
perial gaUon not more than 12 to 16 grains of fixed constituents^ 
the greater part of which consists of carbonate and sulphate 
of lime and magnesia. K there are more than 8 to 10 grains of 
lime and magnesia compounds in the total fixed residue, and 
the amount does not exceed 16 grains, the water is said to be 
moderately hard ; and if the earthy matters exceed 16 grmns in 
the gallon it is considered decidedly hard. 

Soft Watbks. 

l^in^wd ^- — ^In natum, water is never found perfectly pure. 
The impurity of the water is frequently visible to the eye. Fine 
suspended red clay often imparts a reddish colour to rivers 
flowing through rocks of red marl, which contain much oxide 
of iron in their composition ; occasionally it appears 
from fine particles of white clay, which settle with ^ 

or only imperfectly after long subsidence. In other n^fitences 
river-water is contaminated with town-sewage 
pears muddy and more or less dark^cdicmred* It is gses^mHy 
brown where it issues from boggy lidces across a, 

VOL. XI. — & S. K* 
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peaty country, and in that case seldom is perfectly clear and 
colourless. 

Besides the risible impurities taken up from the rocky and 
other materials which water meets with in and upon the earth, 
there are others which are held in solution, the presence of which 
cannot be detected by the sense of sight. The brightest, clearert, 
and perfectly colourless spring and river waters are never 
chemically pure ; they all contain in solution a greater or less 
quantity of saline matter and earthy constituents, which are left 
behind as a fixed* residue when the water is evaporated to drynep. 

The water which descends as rain, having undergone a speciies 
of natural distillation, is, if collected in clean vessels and in 
the open country, the purest and softest of all natural waters. 
On evaporation to dryness it scarcely leaves any fixed residue. 
It is contaminated only with exceedingly small quantiti^ of 
carbonic and nitric acid and ammonia, and light floating particles 
of impurities washed by it out of the air during its descent 
as rain* Rain-water collected in towns or smoky localities, such 
as manufacturing or coal-mining districts, contains, in addition 
to the traces of atmospheric impurities just named, soot and 
other mechanical impurities, or constituents dissolved from the 
materials of the roofs of the buildings upon which the xmn falls. 
Rain-water collected in towns is always more or less dirty from 
suspended or mechanical impurities, and generally more Or less 
yelldw-coloured by soluble organic matter. 

In a filtered state rain-water is the softest natural water, and 
most useful for washing purposes or for the feeding of steam 
boilers. It absolutely prevents boiler-incrustations, which cause 
so much inconvenience, when hard waters, largely impregnated 
with lime-salts, have to be used in kitchen boilers and steam 
generators. Rain-Water, however, is insipid and wanting in the 
peculiar refreshing taste so much prized in fresh and bright 
spring-water. On keeping, moreover, the organic impurities 
enter into decomposition and impart a disagreeable smell to it, 
which can only be eflGsctually removed "by filtration through a 
charcoal filter. 

In view of the great advantages of having the command of 
soft water for wasl^g purposes, a.rrangements should be made 
in every country hbnse for the collection of rain in suitable reser- 
voira. The rain-water may be gathered in water-tight cemented 
brick-tanks, or it may be stor^ conveniently in wooden tanks 
or a number of large barrels. But it sboidd not be kept in tanks 
lined with sheet-lead, which would be rapidly corroded ; and 
a$ this poisonous metal passes into actual solution in the shape 
of oxide of lead, rain-water collected in such tai^ks should on no 
account be used for drinking purposes. 
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Lake-^caters . — ^Amongst the purest natural waters hitherto 
examined are the waters of several lakes in the north of Scot- 
land and of Cumberland. These waters contain only a small 
proportion of solid matter per gallon ; they are very soft in con- 
sequence, and excellent for washing purposes. At certain times 
of the year they get coloured by peaty matters, which, besides 
rendering them rather unsightly, give them an unpleasant taste. 
The water of Loch Katrine, which furnishes Glasgow with a 
copious supply of excellent water, has been repeatedly analysed, 
at all periods of the year, by different chemists, and has been 
found exceedingly soft and good for general household purposes. 
I have myself analysed Loch Katrine water, as well as that 
of some other Scottish lakes, and, as illustrations of the chemi- 
cal characters of very soft lake-waters, append the following 
analyses : — 

OoMBosmON of Watbe from Loch Katkine, St. Maet’s Loch, and 
PoETMOBB Loch in Scotland. 


j Loch St. maty’s Portmorc 
Kati int». Ijodi. ' Loch. 

I I 


An imperial gallon contains 

Organic matter 

Earthy carbonates .. . 

Sulphate of lime 

Ohlbiide of sodium 


I7itrate of ma^esia .. «. .. 

Silica and o(xidc of iron and alumina 


Degree of hardness 

Before boiliag .. 

Aitm: boiling .. .. 

These waters fomer contained per gallon: 

Free (saline) ammonia 

Organic (albuminoid) ammonia . . . . 
Nitric add .. .. 


Grains. 


(irain*. i Gr«itab. 


•80 

2 00 

•92 

•So 

*79 

1*93 

•64 

•SI 

•45 

♦70 

•59 

1-01 

trace 

trace 

trace 

•10 

•20 

•23 

1 2*68 

4-39 

4-54 

1 

1-3^ 

1 

1 1-6® 

2*4® 

1-0® 

1-4® 

2-0'^ 

•003 

•005 

•002 

•010 

•012 

•004 

trace 

trace 

trace 


The sample of Loch Katrine water analysed by me, it will be 
seen, contained only 2^ grains of fixed residue per gallon, and 
scarcely 1 grain of this residue consisted. of carbonate and sul- 
phate of lime. The St, Mary’s Loch water was scarcely hinder 
than that of Loch Katrine, but it was impregnated with much 
more organic matter, which gave it a yellowish colour and a 
somewhat peaty taste. The total amount of fixed residue in the 
Portmore Loch water was in round numbers 4^ grains, *38 of a 
grain of which consisted of earthy carbonates and sulphates. In 

w 3 
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consequence of the larger proportion of lime and magnesia com- 
pounds the water of Portmore Loch is somewhat harder than 
that of Loch Katrine and St. Marj’s Loch, but in comparison with 
ordinary spring and river waters it is extremely soft. All the 
three samples, practically speaking, contained merely traces of 
actual and of organic ammonia, showing clearly that the organic 
matter in these waters is derived from vegetable and not from 
nitrogenous animal-refuse matters. Had the waters been con- 
taminated with sewage-products or refuso-matters of animal 
origin, a much larger amount of free and organic ammonia would 
have been revealed by the chemical analysis. 

There is no evidence on record proving peaty matter to 
affect the health injuriously ; it may therefore be assumed that, 
although the St. Mary^s Loch water was decidedly yellow-coloured, 
and contained comparatively a large amount of soluble organic 
matter, it was not unwholesome. 

Similar in composition and general character are the waters of 
the lakes of Cumberland and Westmoreland. 

OoMPOSiTTON of WAsaa® from Hawks-Watbb, Ullswateb, and 
ThXBLHBBB liAESS. 


Waj lofmd m m Imperial gaEon 

.. .« .. .« .. 

Magnei^ .. 

Soda .. 

Cblorides of aodiiun and potassium .. 

Oxide of iron, silica, &c 

Stilplitirxc acid .. .. 

Garoonic acid 

Oigaoie matter 

Total dxed constituents in grains 


’ Hardness before boEing 



Tbeae ixmstiioents, aoooedlmg to Way, are 
combined as fallows 

Camoale,(^lime .. 

Oarbonate^zBagneda *. .. .. 

0arbo!i8|eofaoda .. .. 

Sulphate of soda .. .. .« - .. 

Cblmldes of sodium and potamium .. 

Oxide of ircm, siliea, Itc, 

Oxganie zoatter .. .. 


Total scEtd ccmstituentfi 
gruns) 



1 

iHaves-Water 
I Likke. 

UUswaAer 

1 Lake. 

Tlurlmere 

Lake^ 

drains . 


. dmlBB, 

•50 

•81 

-42 


•20 

•14 

•71 

•51 

•46 

•40 

•69 

•77 

•25 

•20 

•05 

•51 

•37 

•44 

•82 

1-03 

•56 

•62 

•35 

•77 

3-90 

4-16 

3-61 

2 - 0 ® 

2 - 1 ® 

1 - 5 ® 

1 - 8 ® 

i 

2 - 1 ® 

1 - 5 ® 

i -90 

1-45 

•75 

1 -36 

•42 

•29 

! -56 

•40 

; -20 

. -90 

•85 

•73 

1 -40 

•69 

•77 

•25 

•20 

•05 

1 *62 

•35 

-77 

3-99 

4*16 

3-61 
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The entire district draining into the rivers Lowther, Eamont, 
and Greta, and adjoining the lakes of Hawes-Water, Ullswater, 
and Thirlmere, is bare hill-pasture, on siliceous, primitive, or 
igneous rocks ; and it possesses all the attributes of a locality from 
which an enormous amount of water of remarkable purity and 
softness may be obtained, as the preceding analyses by Professor 
Way show. 

The proportion of organic matter in all these samples is 
small ; and they all likewise contain only a small proportion of 
fixed constituents per gallon. The waters of these tlnree lakes, 
practically speaking, are as soft as those of the Scottish lakes 
analysed by me, and' all are admirably suited for the domestic 
supply of town populations. 

JRwer-waters . — ^Most of the waters in the granite regions of 
the north of Scotland contain as little as from 4 to 5 grains 
of fixed constituents in the gallon, and many small mountain- 
brooks and Scottish rivers contain but little more, as the fol- 
lowing average analyses of a large number of samples of water 
from Scotland made by Dr. Letheby and myself will show 


OouposmoK of Wateb from the South Esx and TweedjIlLE Bubk. 



South Esh. 

Tweedale Bnm. 


Crains. 

Grains. 

An imperial gallon centered : — 

1 


Carbonate of lime 

1-43 

1 56 

Carbonate of magnesia 

•97 

•64 

Sulphate of lime 

-98 

•42 

Chloride of sodium 

1*54 


Silica and oxide of iron 

•27 

-36 ^ 

Organic matter 

‘62 

I 1-26 

Total solid constitnents per gallon in gialns 

5‘71 

5‘27 

Actual or saline ammonia 

‘005 

•002 

Organic (albuminoid) ammonia .. .. 

•009 

•005 

Degrees of hardness ; — 



Before boiling .. .. .. .. 

i 3-6® 

3-e® . 

After boiling 

1 3-1® 

1 

2-4® 


Spring-waters . — ^Excellent pure and soft spring-watem rise in 
the Green-sand of Surrey. The following analyses are quoted 
from a Parliamentary Be^rt on the water-supply of the metr6* 
polis. The samples were Collected in the district of tte illad- 
head, to the south of Guildford, in Surrey, pretty well 
which district includes the watershed on all sides dt da ele- 
vated tract belonging to the Green-^d lonnatioxi^ and Imown 
ds the Hindhead, over the summit of which ^ foot-toad to,. 
, Plymouth is carried for several miles« , 
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These waters were bright and pure, and entirely unexception- 
able in point of aeration and colour. Their usual temperature 
when taken up was from 50"^ to 52®, showing that their sources 
are deep-seated, and that they preserve the average temperature 
of the whole year. Their taste betrayed no organic taint, but 
evinced great purity, although they appeared rather flavourless 
and somewhat vapid to persons habituated to the use of hard 
waters. 

Well-waters. — Wells' sunk in deep sandy soils or in siliceous 
rocks generally furnish soft waters. The following analyses of 
two soft well-waters from Hampshire were lately made by me : 

OomposUim of two Soft WeU-waiers from Hampshire^ 


An imperial gallon on evaporation to diymess left: — 

Ko. 1. 

Grains. 

Solid residue 8*85 


No. 2. 

Grains. 

6*14 

In the residue were found : — 

Oxidisable oiganic matter 

• 22 


•33 

Lime 

1*96 

.. •* 

1-29 

Oxide of iron 


.. .. 

•14 

Magnesia 

•51 

.. .. 

•10 

Sulphuric acid 

•28 

«. .. 

•15 

Cblorine 

1*15 

.. .. 

*82 

Kitric acid 

3*50 

*• •• 

1*64 

Soluble silica 

•12 

«. .. 

•84 

The waters further contained in one gallon 
Actual (saline) ammonia 

•001 


•001 

Organic ammonia «. 

*003 

• » mm 

•002 

These constituents are probably imited together as follows 

Grains. 

Oxidisable organic matter *22 .... 

Grtdna. 

•33 

Oxide of iron 



4^14: ' 

, Carbonate of lime 

•28 


-95 

Sulphate of lim^ .. 

•47 

• * 

-25 

Nitrate of lime 

4*71 , 


1-93 

Nitrate of magnesia 

Chloride of sodium ' 

-55 


•37 

2-50 

* « • * 

1*35 

Soluble silica 

•12 

• m •• 

•84 


8-85 

* mm 

6-16 


The sample No. 1 was taken from a well 35 feet deep, the 
soil being sand and siliceous rock. The sample No. 2 was t^en 
from a well 73 feet deep^ sunk at a considerable distsmca imo. 
all buildings, through teds of .sand and siliceous iiom$tOne. 
Both samples are good, wholesome, sofr-drinkiz^ waters, and 
well suited for general household purposes. 

Lead . — ^Although soft water is greatly preferable: to hard for. 
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washing or cooking purposes, or for supplying steam-boilers, it 
frequently happens that soft spring and lake-waters, especially 
when much charged with carbonic acid and well aerated, exert 
a corrosive action upon lead, and become contaminated with 
soluble lead-compounds. It is true that the amount of oxide of 
lead dissolved by the action of soft waters upon leaden pipes, or 
the sheet-lead linings of water-tanks, rarely amounts to more than 
one part or less in ten millions of the fluid, but although such 
small quantities of lead probably will not do any positive injury 
to persons who take the water habitually, even traces of lead 
are undesirable in potable waters. The popular notion, that all 
very soft waters act upon lead, I find is not founded on facts ; 
many take up traces of oxide of lead which pass into actual 
solution, others do not become impregnated with soluble lead- 
compounds ; and as it is not always possible to ascertain before- 
hand, or even from the analysis of a soft water, whether it is 
likely or not to act upon lead, it should not be omitted in the 
examination of a soft water to make a few experiments, and 
to test practically its effect upon both new and bright, and dull 
and superficially oxidised sheet-lead. To this end strips of the 
metal should be immersed in the water in question in such a 
manner that a portion of the lead remains uncovered by water, 
and freely exposed to the air. After a week or a fortnight the 
strips of lead may be withdrawn, and the water be examined, 
as well as the stnps of lead. Should the latter remain bright, 
and the parts immersed in the w^ater unaltered, and no turbidity 
or deposit have been caused in the water, the probability will be 
that the water has not acted upon the lead, and that it contains 
no appreciable traces of oxide of lead in solution. But should 
the strips of bright metallic lead have been rendered dull, or 
covered with a white powder during the experiment ; and should 
a whitish deposit have been pr^uced in the water, it will 
appear to have exerted a corrosive action upon the lead, and 
traces of oxide of lead may have actually passed in solution. In 
either case the water should be passed through white filtering- 
paper, and the perfectly clear fluid, after having been slightly 
acidulated with acetic acid, be saturated with sulphuretted 
hydrogen by passing a current of the gas into it. If there are 
no traces of lead in the clear and filtered water it will remain 
unchanged, but should it assume a yellowish-brown colour, the 
presence of lead will be indicated by the colour, which will be 
all the more deep and decidedly brown the more lead has passed 
in solution in the course of the trial. 

Most waters which corrode lead usually act more or less ener- 
getically upon metallic iron. The storage of soft water in iron 
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tanks and its conveyance throngh iron pipes are frequently 
attended with inconvenience, for the hydrated oxide of iron, pro- 
duced by the action of the water upon iron, gives a reddish-brown 
colour to the water, and renders it muddy to an extent which 
entirely prevents its use for household purposes. With a view 
to preventing the corrosive action of soft water upon iron, it has 
been recommended to substitute galvanized iron for plain cast- 
or sheet-iron. I find, however, that galvanized iron is not an 
efficient protection against the corrosive action of water; and 
instances have been brought under my notice in which tanks 
made of galvanized iron were attacked more rapidly than plain 
cast-iron tanks. In galvanizing iron it is difficult, Jf not prac- 
ticably impossible, to cover the surface of the iron with metallic 
'zinc so completely as not to leave here and there small particles 
of iron of a rough surface unprotected by zinc ; and it appears 
to me that a true galvanic action is set up by the water in contact 
with the two metals — ^iron and zinc forming a galvanic pair — ^in 
virtue of which action the iron is mcSre rapidly corroded than in 
the case of ungalvanized-iron tanks. 

As an example of the inconvenience of the storage of soft 
wfter in galvanized-iron tanks, and its distribution through iron 
pipes, I may mention a case which has lately been submitted to 
me, A gentleman residing in the country wrote to me ; — 

am in a great difficulty as regards the workii^ of a hoiler at the hack 
of my kitchen grate. This hoiler is connected with a cistern in the up^r 
part of the house, and this cistern is supplied with our lake water by means of 
ahall-oock. 

JEhe boiler and hot-water cistern are connected together by two 2-inch 
iron pipes, the whole was mounted by one of the first makers in London. 
The cistern supplies hot water to two baths and to some housemaids’ cl^ts. 
After being at work some eighteen months a very slow delivery of hot water 
was gradu^y observed, and finally, on examiitation, one of the pipes at least 
(the downward floor) was found to be nearly choked with the material, a 
sample of which I hand you for examination. This material seems to line 
the whole of the pipe, even that part which is placed vertically. 1 should 
observe that the lower end of the supply-pipe dipping 15 inches into the 
boiler appears to be corroded aud the zinc eaten away from the iron. 

You analysed the water some two or three years ago and pronounced it 
to be very good. In fact, filtered, we 'use it now as drinking-water. Nearly 
the whole of it is draiiage water. Will you kindly examine the substance 
and give me your opinion as to its origin.” 

On examining the dark-brown material which nearly chewed 
up the supply-pipe, I found the bulk to consist mainly ^ 
hydrated oxide of iron, with small quantities of 
lime, silica, and magnesia, some ctubonic acid, of 

sulphuric acid, manganese, and ^c. i ^ 

The following is its compositibn, when dbdbd at i — 
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Composition of an Incradatim idkm from an Iron Water-pipe. 

• Grains. 

Water of combination and a little organic matter) 

Oxide of iron .. 88'89 

Carbonate of lime .. *18 

Silica *61 

Carbonic acid, magnesia, traces of solpbnric acid,) 2*39 
manganese, zinc (not determined separately) ^ 


100*00 


On further enquiry 1 learned that the galvanized-iron tank 
which supplied the water was corroded to a certain extent, and 
a deposit similar to the material in the pipes was found at the 
bottom. The composition of the brown incrustation clearly 
betrayed its orig;m. It was mainly hydrated oxide of iron, 
formed by the action of the water upon the galvanized-iron tank. 
The tank deposit evidently was carried down in the supply- 
pipe, and gradually choked it up. The pipe itself, although 
rusty in the interior, did not appear to have been eaten away in 
any appreciable degree ; the substance which choked it could 
not therefore have been derived entirely from the action of *the 
water upon the pipe, and as the lake-water on analysis was found 
to contain merely traces of oxide of iron, it could not have given 
rise to the deposit, which was evidently carried down mechani- 
cally fiom the tank where it was first produced. 

ftohahly the iron supply-pipes would have remained in good 
working-order for many years bat for the iron tank. In order 
to remrfy the inconvenience arising from the storage of soft 
lake-water in galvanized-iron tanks, I recommended my corre- 
spondent to replace the tank by a slate cistern, and have no doubt 
by this means the supply-pipes will be kept clear from any 
deposit and in good working-order for years to come. 


Habd Watee. 

Springs rising in granitic regions, or in localities where primi- 
tive Todks, little acm upon by water, prevail, or which have 
their origin in siliceous strata, furnish soft water, we have seen. 
On the other hand, springy which rise in the oolite or chalk-for- 
mation, and all waters which flow over calcareous rocks, or pass 
through soils abounding in lime, are always more or less largely 
impregnated with carbonate and sulphate of lime and magnesia. 
It is chiefly to the^ lime and magnesia, in combination with 
carbonic or sulphuric acid, that what are called hard waters owe 
their property of curdling soap. Perfectly pure or soft water, in 
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contact with chalk or limestones (carbonate of lime), is capable 
of dissolving only a very minute quantity of these materials ; 
one gallon of water taking up no more than 2 grains of car- 
bonate of lime. This earthy impregnation is said to give the 
water % degrees of hardness. Most natural waters, however, 
contain more or less carbonic acid gas, which is a good solvent 
of carbonate of lime, forming with it soluble bicarbonate of 
lime. 

Spring waters in the chalk-formation often contain as much 
as 16, or even 20 grains and upwards, of carbonate of lime in 
the gallon. Such waters are generally bright and sparkling to 
the eye, and agreeably sweet to the taste. When boiled they 
become milky, and leave a sediment which incrusts the insides 
of kettles and boilers. The explanation of the change which 
hard waters undergo on boiling is found in the fact that the 
second equivalent of carbonic acid in the soluble bicarbonate 
of lime is only loosely united with carbonate of lime. At the 
ordinary average temperature of the air, hard, water contains 
bicarbonate of lime in a state of perfect solution, but on raising 
the temperature to the boiling-point of water the carbonic acid, 
which holds the carbonate of lime in solution, is driven off, and 
insoluble carbonate of lime is then precipitated, as a sediment, 
in consequence, with the exception of the two grains which are 
held in solution by the water itself. The carbonate of lime, 
dissolved by carbonic acid and curable by boiling the water, 
expresses its temporary hardness. 

An artificially prepared hard water, containing 13^ grains of 
carbonate of lime to the gallon, was observed to decrease from 
13*5 to Jl-2 degrees of hardness merely by heating it in a kettle 
to the boiling-point. Boiling for 5 minutes reduced the hard- 
ness to 6'3 degrees, 15 minutes to 4*4 degrees, 30 minutes to 
2*6 degrees, and 1 hour to 2*4 degrees. The softening effect of 
boiling does not therefore appear all at once, but the greatest 
proportional effect is certainly produced bv the first five minutes’ 
boiling. 

In addition to carbonate of lime, hard waters generally contain 
sulphate of lime and not unfrequently nitrate of lime, and occa- 
sionally chloride of calcium. These salts of lime are dissolved 
in water without the intervention of carlx>nic acid gas, and 
therefore remain in solution although the water is boU^, and 
impart to it hardness. V ' 

Soft water readily produces a lather with soap; hard 
the other hand, destroys nhich soap hefote a lather ili 
Soap may he regarded as a soluble impound of sdSa. wi^ latt j 
acids. With Inne these fidty acids form insoluble compcmiid^ 
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and hence it is that hard waters are deprived of lime, or softened 
at the expense of soap. The carbonate of lime in water decom- 
poses about ten times its weight of soap in washing, and other 
salts of lime act injuriously upon soap in proportion to the lime 
they contain. Carbonate of magnesia and other salts of mag- 
nesia act upon a solution of soap in a similar manner to lime- 
salts. 

On adding a solution of soap to hard water, white curdy pre- 
cipitates are produced, and no lather appears until the lime and 
magnesia in the water are completely thrown down by the soap- 
solution. The production of lather by the addition of measured 
quantities of soap-solution of a known strength thus affords a 
good indication of the degree of the hardness of a water. Each 
degree of hardness indicates 1 grain of carbonate of lime,’ 'or its 
equivalent of other soap-destroying earthy compounds, in an im- 
perial gallon of water. 

The quality of the water-supply as regards hardness varies 
greatly m different towns, as will be seen by the following 
Tables : — 

Cities <md Tosm supplied Water of a Eardness over 10 degrees. 


Haidneag Hardness 

of Water. of Watser. 

o o 

Bmhwry „ 16*9 Lincoln .. 11" 

Bedfetd 24-3 London .. IS’o 

Binuinghain 15*5 Newcastle and Gateshead .. 19 '5 

Bristol 17*1 Norwich 14*5 

Canterhuiy 18*0 j Rugby 11 *1 

Cheltenham 12*0 l Bxuicom 17 ‘7 

Congleton 11*9 ! Southport 19-5 

Croydon 16*4 Sunderland and South Shields 12 * 6 

Beal 18*4 Wakefield 16* 

Berby 14*4 Warrington 12*7 

Bover 17* Worthing 17*3 

Guildford 18*5 York 14*3 

Leamington 18*5 

Eardness of Waier-suppltf from 6 to 10 degrees. 

Hardness Hardness 

of Water. of Water. 

. .. o 


Ashton-under-Lyne .. 9*9 Macclesfield 5*9 

Birkenhead 8*3 Northampton 7*2 

Carlisle 6*1 Northwich 9*8 

Burham 7*5 Preston ^ 6’3 

B^hurgh 7* St Helens .. .. « .. 8*9 

Beeds .. 7*5 Wigan 8*4 

i^cester 9*4 Worcester 10* 

Lmth .. .. 7’ 
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Water^-supply of a Hardness from 2 to 6 degrees. 


Blackburn . . .. .. 

Hardness 
of Water, 
o 

.. 4*1 

1 

Oldliatu 

Hardness 
of Water, 
o 

. 4*9 

Bolton 

.. 3*4 

Over Darwen 

. 4*4 

Bury and Badlifie 

.. 3*8 

Paisley 

, 2*9 

Churley 

.. 3*8 

Plymouth 

. 3* 

Charlton 

. 2*5 

Preston 

. 5*5 

Dundee r- 

.. 4*3 1 

Eoohdale 

. 3*6 

Manchester and Salford 

.. 2*5 j 

Stockport «. 

. 6*8 

Maiyport 2*3 | 

Water^pply of a Hare 

1 

Zneas lea ihm 2 degrees. 



Haxdnesa 


TTarrinpaft 


of Water. 


of Water. 


.. 1*4 

Lancaster 

o 

•6 

rjAftTrArmonth 

1*5 

Perth 

.. 2* 

Glasgow 

.. -6 1 

Shelheld 

.. 2* 

Greenock 

.. 1*3 ! 

Whitehaven.. 

.. 1* 


TTiie waters supplied by the Metropolitan Water Companies 
contain from 19 to 24 grains of solid constituents in the gallon^ 
and Tary in hardness from 14 to 15 degrees. As an example of 
a moderately-hard water, the water supplied by the New River 
Company, London, may be. quoted. An imperial gallon of this 


water contains : — 

Gxains. 

Earthy carbonates .. 12*58 

Sulphate of hme .. .. .. 2*41 

Chloride of sodium 1*28' 

Kitxate of m^esia 2*08 

Silica and oxide of iron and alumina *38 

Chddisahle organic matter .. .. *32 


Total solid constituents per gallon .. 19*05 

Degrees of hardness before boiling 14*4° 

„ „ after boding 4*2® 

The wafer further contains per gsdlon: — 

Actual or saline ammonia *001 

Organic or albuminoid ammonia *003 


Abtesiaht WelitWatbbs. 


Wells sunt in the chalk*-formation usually furnish bright, 
sparkling, perfectly* colourless, and exce!lenb>drinkiiig 
remarkable for their absem^ pi ^ganic impurities, 
springs, or artesian weli-watera, however, are 
and not so well adapted for washmg or a^dking as Ibr 
purposes. . , , 
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The following are the results which I recently obtained in the 
analyses of two artesian well-waters. No, 1 was obtained from an 
artesian well sank in the chalk-formation in Hampshire ; No. 2 
is water from a deep well in Devonshire. These waters, on 
evaporation to dryness, left per gallon : — 


Ho. 1. Ho. 2. 

Grains. " Gtaans. 

Solid residue 23*02 .... -25*21 

In which we find : — 

Oxidisable organic matter .. .. .. *22 .... *30 

Lime 9*72 .. 9*72 

Ma^esia * .. .. 1*16 .. .. *65 

Oxide of iron and alumina *14 .... *14 

Sulphuric acid *33 .. .. *43 

Nitric acid * *21 .... *63 

Chlorine *97 .. .. 2*87 

Soluble silica .. .. .. 1*12 .. .. *98 


Alkalies and carbonic acid not determined separately. 


The waters further contained per gallon : — 
Actual (saline) ammonia .* .. .. 

Organic (albnminoid) ammonia 
The hardness before boiling was . . 

„ after boiling was 


none 

•004 

171® 

4° 


•001 

•002 

164 ° 

31 ® 


By uniting the acid with the basic constituents, the compo- 
sition of the two waters may be expressed as follows : — 


Comporiiion of two Artesian WeS-teaters. 


An imperial gallon contained : — 

Ho.l. 

Grains. 

Ho. 2. 

Grains. 

Oxidisable organic xoatter .. 

•22 

*30 

Oxide of iron and alumina .. 

•14 

•14 

Carbonate of lime 

16*94 

16*59 

.Sulphate of lime 

.. *56 

•73 

!Nitrate of magnesia 

*32 .... 

•86 

Carbonate of magnesia 

.. 2*24 

•88 

Chloride of sodium 

.. 1-48 

4*73 

Soluble silica 

.. 1-12 

*98 

Total solid constituents .. 

.. 23-02 

25-21 

Actual (saline) ammonia .. 

.. none 

•001 

Organic (albuminoid) ammonia .. 

•004 .. 

•002 

Hwness before boiling.. .. .. 

I7i° .. .. 

16J® 

„ after boiling 

4® 

3i°- 


It will be seen that both samples contained rather a large 
proportion of lime, but almost entirely combined, with c^bonic 
acid; and sulphate of lime, which gives rise to permanent ha^- 
ne^ was nearly absent. Both waters were softened very fully, as 
might be expected, by boiling. The original hardness of No. 1 
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on boiling fell from 17f degrees to 4 degrees, and that of No. 2 
from l&i- to degrees. 

The lime and other saline constituents do not interfere with 
their use as a beverage. Both were perfectly wholesome and, 
indeed, choice drinking-waters, for they contained, practically 
speaking, merely traces of organic matter, and that of a kind 
which appears to be incapable of undergoing putrefactive de- 
composition ; and their clearness, freedom from colour, and 
brilliancy, were unexceptionable. 

Deep chalk well-water generally has a uniform temperature 
throughout the year of 50° to 52® Fahr., and thus possesses a 
desirable coolness which recommends it for drinking purposes. 
The only and obvious objection to chalk spring-water is its 
hardness, which, when the water is first drawn, is generally from 
16 to nearly 18 degrees. A portion of the carbonate of lime, 
which occasions the hardness, is deposited from the water, when 
exposed to the atmosphere, with facility, from the escape of car- 
bonic acid gas, and thus by simple storage in reservoirs or tanks 
for a few days the water Incomes much softer. 

The good quality and abundance of the water from the chalk 
have been proved in every case, and it has been found suitable 
for town use, as at Gravesend, Folkestone, Dover, Brighton, 
Lewes, Portsmouth, Deal, Canterbury, Arundel, and Win- 
chester. 

When hard waters are used in steam-boilers they rapidly pro- 
duce a stone-like incrustation or fur, which interferes with the 
economic generation of steam, and if not removed from time 
to time may become the cause of boiler explosions. Boiler 
incrustations produced from hard water consist principally of 
carbonate and sulphate of lime, as the following analysis, which 
I made some jears ago, will show : — 

Oomposiitm of a Bader Iricrustatian. 

Oraios, 

Water of combination and organic matter .. .. 4*59 


Oxide of iron and alumina .. *53 

Phosphoric acid .. .. *58 

Carbonate of lime 73*06 

Sulphate of lime 12*76 

Lime in a state of silicate 1*56 

Hagnesia 3*23 

Soluble silica .. , 5*70 


100-00 

Various plans have been recommended for prevenfibg the 
formation of boiler deposits,' to which reference will fee in 
a subsequent page of tMs. paper, in dis^aissii^ the^n^eaas of 
effec^g the purification of natural waters. 
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Spring and well waters, in districts where Lias-claj, Wealden, 
or Oxford clay abound, are sometimes charged with so much 
saline matter as to give them a decided mineral taste and to 
impart medicinal properties to them, 

A spring of that character occurs in a claj-bed at Purton, near 
Swindon. This spring is used, with considerable benefit, as a 
remedy for a variety of disorders ; and in addition to the usual 
constituents of mild saline' waters, such as sulphate of soda 
(Glauber salt), sulphate of magnesia (Epsom salt), and chloride 
of sodium, the water contains a considerable amount of carbonate 
of potash, and appreciable proportions of iodide of sodium and 
l^romide of magnesium, which constituents do not occur in 
ordinary potable waters, and to which, no doubt, its medicinal 
virtue is partly owing* The alkaline carbonates give it a strong 
alkaline reaction. An analysis of the saline Purton water, 
which 1 made in 1859, yielding the following results in an 
imperial gallon : — 

Grains. 


Water of combination and organic matter (being lossj 
obtained on heating residue, left on evaporation andf 

dried at 320^ Pahr.) ) 

Lime 

Magnesia 

Oxides of iron and alumina, with traces ( 

acid .. i. 

Potash 

Boda 

Chloride of sodium 

Sulphuric acid 

Soluble silica 

Iodine 

Bromine 

Carbonic acid 

Sulphuretted hydrpgen 


8-750 

34-536 

,25-736 

► *280 

20-70T 

49-006 

34-297 

165-074 

1-280 

■056 

■080 

33-090 

traces 


These constituents arranged into the compound, which pro- 
bably existed in the water, give the following results ; — 


Organic matter and water of combination 

Sulphate of soda 

Sulphate of magnesia 

Bromide of magnesium 

Iodide of sodium .. .. .. 

Chloride of sodium 

Sulphate of lime .. 

Sulphate of potash 

Carbonate of pota^ 

Oxides of iron and alumina, with traces < 
acid .. .. .. .. .. . 

Soluble silica .. . 


Grains. 

8-570 

112-239 

77-208 

-092 

-066 

34-297 

83-873 

1-916 

28-880 


-280 

1-280 


Solid constituents (dried at 820‘’ Fahr.) per gallon 348 *881 
The water contained farther, free carbonic acid, 23*820 grains in the gallon. 
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This is a decidedly mineral water. There are other well- 
waters which possess a less pronounced mineral character, and, 
for want of better sources of supply, are used for drinking and 
general domestic purposes. A water of the latter description 
was lately sent from Norfolk to my laboratory for analysis, and 
my opinion desired, whether it was a good and wholesome 
drinking-water. 

An imperial gallon, on evaporation, left 146*86 grains of 
solid residue, dried at 130° Fahr. 

In the residue I found by direct determinations : — 


Grains. 

Oxidisahle organic loatter *34 

Oxide of iron .. .. .. 1*03 

Alumina and Ixaces of phosphoric acid *06 

Lime .. 45*23 

Magnesia 6*06 

Chlorine 8*62 

Sulphuric acid 58*93 

Soluble silica *28 


^ Alkalies and carbonic acid not determined separately. 

According to these analytical data the composition of the 
water per imperial gallon may be represented as follows : — 


Onins. 

Oxidisahle organic matter *34 

Oxide of iron 1*06 

Alumina and traces of phosphoric acid *06 

Carbonate of lime 22*27 

Sulphate of lime 79*57 

^ Chloride of sodium 14*21 

Sulphate of magnesia .. .. 18*18 

Alkaline carbonates 10*89 

Soluble siUca .. *28 . 


Total solid constituents per gallon .. .. 146*86 

The water was clear and colourless when first drawn, but on 
exposure to the air it soon became turbid, and deposited a reddish- 
brown coloured precipitate, which on examination proved to con- 
sist of oxide of iron. The water had a slight inky taste, and a 
faint smell of sulphuretted hydrogen. 

The preceding analysis shows that the water contained as much 
as 1 grain of oxide of iron in the gallon. The iron occurred 
in the water combined with carbonic acid, as bicarbonate of 
protoxide of iron, a compound which, on exposure to the air, 
parts with carbonic acid and gives rise to the depc^ition of 
reddish-brown hydrated oxide of iron. The water ow^ its pecu- 
liar inky taste to this soluble compound of iron. . / 

The water, it will he seen, contained a large amount of sulphate 
of lime or gypsum, a constitoent which it permanently 

VOL. Xt- — S. S. ! / . L 
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Bard* It also contained mucli' carbonate "of lime, and about 18 
grains of sulphate of magnesia ; and, in consequence of the large 
amount of earthy compounds it was excessively hard, and not 
suitable for cooking or washing purposes. Although it contained 
nothing positively injurious to health, it was too largely impreg- 
nated with saline matter to be ordinarily used as a beverage^ 
especially as its taste and smell were objectionable. 

Propebties to be pbepeeeed m a Water intenbeb to be 
vsm > POE Drutkino and General Household Purposes. 

The properties which are esteemed of most value in water for 
drinking and general domestic purposes are : — 

1. Freedom from putrescible organic matter. 

2. Freedom from constant, or even occasional discoloration 
by clay and vegetable matter, with perfect brightness and 
clearness. 

3. Freedom from smell and disagreeable taste) 

4. Softness. 

5. Coolness* 

Water suitable for all domestic purposes should not contain an 
excess of saline and earthy matters, and, generally speaking, not 
more than about 25 grains of solid substances in the imperial 
gallon. The less lime and magnesia salts it contains the better 
it is for leashing, or cooking, or the generation of steam in 
boilers. A moderate amount of mineral matter, or even a suf- 
ficient amount of eartby carbonates to render water decidedly 
hard, does not interfere witb its use as a beverage, for it may be 
safely stated that no sufficient grounds exist for believing that 
the mineral contents of ordinary hard spring-water are injurious 
to health. The amount of lime and magnesian salts in chalk- 
springs, and in waters having their origin in calcareous strata, 
must be gieatly exceeded in general by the quantity of the same 
salts which enters the system in solid food ; and it is a notorious 
feet that chalk-springs, which seldom contain less than 15 or 16 
grains of carbonate of lime, are universally considered to furnish 
perfectly wholesome, and indeed the choicest drinking-water. It 
is true that chalk-springs are wanting in softness, one of the pro- 
perties most valued in water ; but on the other hand, the , uniform 
coolness of the water at all periods of the year, its perfect Tbright- 
ness and clearness, freedom from smell or disagreeable taste, and 
especially its perfect freedom from organic matter capable of 
ftirther iteration or decomposition, recommend it as an excel- 
lent drinking-water. 

In point of softness, the springs in granitic regions, or districts 
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in which primitive rocks prevail, are superior to chalk-springs ; 
but, unfortunately, very soft waters are frequently coloured by 
organic matter, and, as a rule, act upon leaden pipes more ener- 
getically, and are more liable to become contaminated with 
soluble compounds of lead, than hard waters ; . and this circum- 
stance presents certain disadvantages to the use of very soft 
waters, such as those from the Cumberland or Scottish lakes. 

In the examination of water, particular attention should be 
paid to ascertain the quantity of organic matter which a given 
sample may contain, and also Jx> trace, if possible, the origin 
of the organic impurities, and to determine whether they pro- 
ceed from decomposing animal-refuse matters, or from harmless 
vegetable matter, which is frequently found in lake-waters in 
peaty localities. Inattention to the discrimination of the kind 
of the organic matter in a water may lead the analyst to form 
an erroneous opinion of its true character. 

Wholesome and perfectly unobjectionable waters are always 
bright and free from colour. If a water has a yellowish colour, 
and at the same time a more or less nauseous taste or smell, no 
chemical analysis is required to prove its unfitness as a beverage ; 
for such water is certain to contain decomposing organic matter 
of animal origin, which cannot fail to be a source of serious 
danger to the health of those who drink it habitually. Light 
floating particles of suspended organic matter also frequently 
afford indications of the unwholesome character of water. 

It is well, therefore, to submit water to a preliminary examina- 
tion, upon the result of which it will depend whether it is desirable 
to incur the expense of a thorough chemical analysis. 

In the first place, I would ascertain whether the water is 
colourless, or more or less tinged yellow. This may be done 
by filling a glass tube, 2 ft. long and about Xi in. wide, with 
the water, placing the tube upon a sheet of white paper, and 
comparing the colour of the water as seen when looked through 
the whole length of the tube with the colour of pure distilled 
water contain^ in a tube of the same length and diameter. Or 
the colour may be noted by filling a white Bohemian-glass flask, 
holding about a quart, and placing it on a sheet of white paper, 
and placing by its side a flask of the same size, filled with pure 
distilled water. The best drinking-water appears as colourless 
as pure distilled water; Most river-waters show a greenish tii^ ; 
and peaty waters and waters contaminated with yard-drainage 
or sewage, often appear mom or less yellow coloured. tbe 
same experiment the presence of any small floating pariicSes 
may be readily detected in ti^ watar, when the flask , is hdd in 
front of a dark-coloured wall, a strong light on the flask 

from one side or from above.. Should the wat^ contain much 

. - ‘ . t; ^ : 



148 On the C&mpasition and Properties of Drinking-Water^ 

suspended matter, set the flask aside for a couple of days, and 
then pour off the clear liquid, or pass it through filtering-paper, 
and examine the colour of, the clear or filtered water as before. 
The suspended matter may be fine clay or marl, and simple 
filtration or subsidence may render it quite fit for use. 

In the next place it should be ascertained whether the water 
has any smell. If it contains appreciable quantities of sewage 
or decomposing organic matter, it will necessarily have a bad 
smell ; if there are but small quantities of such matters present, 
it is often difficult to decide at once whether the water is free 
from smell or not, and in that <&se it is best to fill a large flask 
or bottle with water, to pour out the greater part of the contents, 
and then to inhale the air in the partially filled flask or bottle. 
In this wajv and especially if the flask is gently warmed, may 
be detected a disagreeable smell, which cannot be clearly dis- 
cerned by the ordinary mode of noticing the smell of water. 

Another preliminary examination which anyone may make is 
to fill a clean wine-bottle quite full with water, cork it down 
tight, and set it aside for about a week ; then draw the cork and 
notice whether the water gives off a bad smell, or has in any 
other way undergone a change. At the same time place some 
water in an open vessel — be^ a clean glass beaker — cover it over 
loosely with filtering-paper to exclude dust and simlar me- 
chanical impurities flioating in the air, place the water aside for 
a week or fortnight, and observe from time to time whether the 
water remained fairly clear, or whether fungoid growth or the 
development of plants of the lowest order has taken place. In 
waters contaminated with even small quantities of sewage the 
development of vegetable cells and plants of the lowest order is 
very striking. 

Lastly, evaporate about one pint of water in a clean small 
porcelain dish, or better still, platinum capsule; and notice 
whether the water remains unaltered as regards colour, or 
whether it turns yellow or brownish on concentration to a small 
bulk. If a water contains merely traces of organic matter, it 
does not sensibly turn colour on concentration ; but if it is con- 
taminated with ah appreciable amount of organic impurities, it 
turns yellow or brown. Evaporate the water under examination 
completely to dryness, and notice the colour of the residue. 
If quite white, like the residue obtained by evaporating to dry- 
ness the colourless water of chalk-springs, no organic matter is 
present ; but if the residue is coloured yellow, as is the case with 
most natural waters, a certain amount of organic setter is 
present. The organic matter may be harmless ; or it may be 
injimous to health, and in that case requires further examination, 
which should be entrusted to an experienced and skilled analyst. 
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A good idea of the general character of the organic matter in 
water may often he formed by noticing the smell which is 
given off when the residue obtained by evaporating one pint of 
water is heated over a spirit or gas flame in the dish in which 
it was obtained, allowing the ' air free access. Vegetable or 
peaty matter manifests itself, on heating, by its peculiar smell ; 
and moreover the fumes which are given off, when tested with 
moistened litmus-paper, show a slight acid reaction. Animal 
organic matter, on the other hand, on heating, produces fumes 
which turn reddened litmus-paper blue, and thus have an alka- 
line reaction; the vapours which are generated when animal 
organic impurities are exposed to a strong heat possess the pecu- 
liar smell, of burned pr singed hair or feathers, which characterises 
all nitrogenous organic matters. 

By these simple experiments it may sometimes be decided at 
once, and without much trouble and in a short time, whether a 
water is wholesome, or decidedly injurious to health! Other 
experiments of greater or less value in testing water might be 
mentioned ; but I abstain from doing so, because if the prelimi- 
nary trials which I have recommended fail to give a decided 
answer to the inquiry for which they were instituted, the safest 
plan in that case, for a person who has not had the opportunity of 
making himself acquainted with analytical processes, is to send 
the water, on the qualities of which he desires information, to a 
qualified scientific chemist who has had much experience in the 
examination of potable waters. 

^ In most instances one gallon will be sufficient for the analysis. 
The water may be transmitted to the laboratory in a clean and 
new spirit-jar; but as the jar has to be closed with a cork, and 
it is desiraWe to avoid the contact of the water with the organic 
matter of the cork, the better plan is to send the water in 
so-called Winchester quarts, which glass-stoppered half-gallon 
bottles can be bought at about 1^. a-piece in any druggist’s shop. 

Before being charged with the sample of water, the bottles 
should be filled to overflow with the water, the contents poured 
away, and again be filled with the same water up to the neck. 
The glass stopper should then be tied over with a piece of stout 
clean paper, calico, or leather, and the string sealed, if necessary. 

. iMPTjBrcm m Waxes. 

As stated already, in forming an opinion of the sanitary quality 
of a water, or the merits of a number of samples of potable waters, 
particular care should be bestowed on the examination of the 
amount and character of the organic imparities whic^ the water 
may contain. 

In towns, no less than in the countxj, ^shallow well-waters are 
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liable to become contaminated with drainage products containing 
soluble organic impurities of the most injurious kind to health. 
In sinking a well, the close proximity of a farmyard or stable- 
yard, a cesspool or drain conveying house-slops or sewage, or 
the neighbourhood of a cemetery, or the depositing-place for 
town-rubbish, and all localities where organic filth accumulates, 
should be avoided as much as possible ; and care should be taken 
to prevent the infiltration of surface-water into the well, and by 
making it water-tight, to exclude percolation from drains near 
or at some distance from the welL 

The wells in crowded cities, or the pumps in the close neigh- 
bourhood of burial-places, are frequently contaminated with 
organic impurities of the most objectionable character, and are a 
frequent cause of the outbreak and spread of infectious diseases. 
Such waters at certain times of the year are quite bright, free 
from smell, and scarcely coloured ; and their physical properties 
thus afibxd no clear indication of anything being wrong with the 
water* At others they give off a disagreeable smell, and appear 
decidedly coloured yellow* Well-waters which do not show a 
uniform character as regards freedom from smell and taste ought 
not to be used for drinking purposes. In further discussing the 
peculiarities of unwholesome well-waters, I beg to direct attention 
to the following analysis which I recently made of pump-water, 
from a public pump in one of the suburbs of London* On 
evaporation to dryness, this water left 58'80 grains of solid 
residue (dried at 130® C.) per gaQon* 

In the residue I found, by direct determinations : — 


Grains. 

Oxidisable organic matter '56 

Lime 13*79 

Magnesia 2'22 

Sulphuric acid -* .. .. 10'67 

Chlorine •' 8*21 

Phosphoric acid .. .. .. *19 

iNitric acid 11*90 

Soluble silica *84 


Alkalies and carbonic acid not determined separately. 


These constituents were probably united together, as follows > — 


Grains. 

Oxidisable organic matter .. .. *56 

Phosphate of lime -42 

Sulphate of lime 18*14 

Nitrate of linae 8*97 

Carbonate of lime .. 5*41 

Nitrate of magnesia 8*21 

Chloride of sodium 13*53 

Alkaline carbonates 2*72 

Soluble silica -84 


Total solid matter per gallon 


58*80 
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The water further contained, per gallon : — 

Grains. 


Actual (saline) ammonia *252 

Organic (albuminoid) ammonia .. *168 

Its hardness before boiling, was 26i® 

„ after boiling „ 24^° 


This pump-water, slightly yellow-coloured, on evaporation 
to a small bulk became more strongly coloured yellow; the 
residue which was left on final evaporation to dryness had a 
brownish colour, and on exposure to a strong heat in a platinum 
dish turned dark, and gave off disagreeable smelling fumes, 
showing that the water contained a considerable amount of un- 
oxidised organic matter. The direct determination of oxidi- 
sable organic matter showed a much larger proportion than ought 
to be present in a good drinking-water. 

It will be noticed that the water contained much more chloride 
of sodium (common salt) and nitrates of lime and magnesia than 
is found in wholesome drinking-waters. The proportions of 
actual and organic (albuminoid) ammonia were likewise greatly 
in excess of the quantities usually found in unobjectionable water. i 
Nitrates are products resulting from the oxidation of nitrogenous 
organic or animal matters ; and although harmless in themselves, 
unless they exist in water in excessively large proportion, a con- 
siderable amount of nitrates points to a source of contamination 
which may seriously affect the quality of water. 

The simultaneous occurrence in the water of much common 
salt, nitrates of lime and ihagnesia, of much saline and organic 
ammonia^ and of oxidisable organic matter, is an unmistak- 
able proof of the presence of sewage or drainage products. It 
will further be noticed that this water contained nearly half a 
grain of phosphate of lime in, the gallon. Ordinary spring and 
wholesome well-waters never contain more than mere traces of 
phosphate of lime ; and according to my experience, phosphates 
are only found in appreciable proportions in waters highly charged 
with sewage, or products resulting from the decomposition of 
animal organic matter. The total amount of solid matter was more 
than twice as large as that found in hard but wholesome waters, 
and this also showed that something was wrong with this water. 

I was afterwards informed that there is a burial-ground in the 
neighbourhood of the pump firom which the water was drawn, 
and 1 have no doubt that the drainage of that ground fir^s its 
way into the well which supplies the public pump. At any 
rate, the water was largely impregnated with oxganio inp^rities 
of animal origin, and rendered tl^eby unwholesomeeM 
unfit for drinking purposes. , ' , 

A few months ago several cases of typhoid lever occurred in a 
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family, and suspicion having been raised with regard to the 
purity of the drinking-water used by that family, two samples 
were sent to me for examination. One of the samples was 
decidedly yellow-coloured, the second nearly colourless. On 
evaporation to dryness they left respectively, per imperial 
gallon : — 

Ho-l. Ho. 2. 

Grains. Grains. 

SoHd residue 70*11 .... 70*84 


In the residue I found, by direct determination 

Oxidisable organic matter *23 

Oxide of iron and alumina and phosphoric! . 

acid f 

lime .. 19*91 .. 

Magnesia 3*98 

Sulphuric acid .. .. 9*13 

Nitric acid .. .. .. 5*77 

Chlorine 10*35 

Alkalies and carbonic acid, not determined separately. 
Soluble silica 1*12 


1-56 

•98 

14*79 

6*15 

12*16 

•14 

12*40 

1*40 


The two waters further contained in the gallon : — 

Actual (saline) ammonia .. *014 .. *» ‘039 

Orgamc (albunuimid) ammonia .. ‘021 .... *058 


According to these analytical data the composition of these 
two waters may be express^ as follows. An imperial gallon 
contained : — 

Ho. 1. N0.2. 

Grains. Grains. 


Oxidisahle organic matter .. 
Oxide of iron and alumina and ' 

acid 

Carbonate of lime 

Sulphate of lime 

Carbonate of magnesia 
Nitrate of magnesia .. 

Chloride of somum 
Alkaline carbonates .. 

Soluble silica .. .. 


•23 

•28 

24*14 

13*52 

3*86 

7*91 

17-05 


1*12 


1*56 

•98 

11*21 

20*67 

12*81 

•19 

20*44 

1*58 

1*40 


Total solid constituents (dried at ISO'^ C.) 70*11 


Actual (saline) ammonia *014 

Organic (albuminoid) ammonia *021 


.. .. 70*84 

•093 

**058 


In explanation of the preceding analytical results I would 
observe : — 

1. The total amount of solid matter is much larger in both 
samples than in good drinking-waters. 

2. Both contain more actual and organic ammonia than ought 
to occur in wholesome water. 
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3. The proportion of oxidisable organic matter in sample 
No. 1 is inconsiderable, and in sample No. 2 very large. 

4. Both samples are largely impregnated with common salt. 

5. Sample No. 1 contains a considerable amount of nitrates, 
and sample No. 2 only traces of nitrates. 

It appears from these results that both samples are contami- 
nated with drainage products, which render both unwholesome, 
and fully account for the outbreak of typhoid fever in the 
family. Although No. 2 contains only traces of nitrates, it is, 
nevertheless, the worse of the two samples, for it contains a 
much larger proportion of unoxidised organic matter, and more 
ammonia than No, 1 ; and the organic impurities which found 
their way into the wells from which the samples were drawn 
having undergone a more perfect oxidation in No, 1 than in 
No. 2, exist in the former sample in a less dangerous condition 
tlikn in the latter. The amount of nitrates in different samples 
thus must not be -regarded as the measure of their relative purity. 
Fresh sewage or drainings from dung-heaps I find contain no 
nitrates whatever, and hence the absence of nitrates, or the 
occurrence of mere traces, does not prove that a water is whole- 
some. On the contrary, the absence of nitrates, and the simul- 
taneous presence of much unoxidised organic matter, of chloride 
of sodium (conoimon salt), and appreciable quantities of saline 
and organic ammonia in a water, show that it is contaminated 
with the most objectionable and decidedly injurious organic 
imjmrities. 

Tjbese examples might suffice for having directed general 
attention to the frequent use which is made of unwholesome 
drinking-water in country districts; and I may observe, that 
scarcely a week passes in which ! do not receive a sample of 
water from the country which, on analysis, proves to be injurious 
to health, by being contaminated with imperfectly oxidised 
drainage pr^ucts. I cannot refrain, however, from directing 
attention to one additional case in point, which has quite recently 
been brought under my notice. A gentleman residing in Lin- 
colnshire recently lost two beasts. The veterinary surgeon who 
was consulted was unable to account satisfactorily for the cause 
of the death of the animals, but thought it probable that the 
water given to them may have contained something injurious to 
health, or have been deficient in some important element* A 
sample of the water was consequently sent to me, and my 
opinion was solicited as to the effect the water was likely ^to 
have had on the deceased beasts. The water in questimi Was 
coloured slightly yellow, and contained some light floating 
particles of matter of apparently organic origin, but it was free 
from smell. The residue which was left on e^poration was 
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jellow-coloured, and turned dark on exposure to a strong heat 
in a platinum dish. The residue amounted to 218*26 grains 
jper gallon, and in it I found bj direct determinations : — 


Grains. 

Oxidisable organic matter 2*68 

Oxide of iron and alumina *25 

Phosphoric acid *17 

Lime 30*82 

Magnesia 15*49 

Sulphuric acid .82*34 

iSitric acid .. 10*50 

Chlorine 27*52 

Soluble silica 1*82 

Alkalies and carbonic acid, not determined separately. 

The water further contained in the gallon : — 

Actual (saline) ammonia ’126 

Organic (albuminoid) ammonia * 126 * 


According to these analytical data the composition of the 
water may be represented as follows ; — 


An imperial gallon contained : — 

Oxidisable organic matter 2*68 

Oxide of iron alumina ‘25 

Phosphoric acid *17 

Sulphate of lime 26*71 

Sulphate of magnesia * .a .. 34*83 

jSitxate of magnesia 13*93 

Sulphate of ewa 3*96 

Chloride of sodium 45*35 

Alkaline carbonates 17*86 

Soluble silica .. 1*82 

Total solid constituents per gallon ». .. 218*26 

Actual (saline) ammonia ‘126 

Organic (albuminoid) ammonia .. *126 


A cursory inspection of these results will show that the water 
was impregnated with no less than 218 grains of earthy and 
saline matters per gallon, comprising nearly 100 grains of sulphate 
of lime, about 45 grains of common salt, much sulphate of mag- 
nesia, a considerable proportion of nitrate of magnesia, and other 
saline compounds. Besides the saline and earthy impurities 
which were present in abnormally large proportions, the water 
-was contaminated with much unoxidised organic matter. The 
4iccurrence in the water of nitrates, and much more saline and 
albuminoid ammonia than is ever found in good drinking-water, 
clearly show*ed that the organic impurities were derive from 
ammal refuse-matters. Unquestionably the water was charged 
with a large proportion of injurious organic impurities, and 
much contaminated with saline and earthy compounds, w'hich 
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were derived from yard-drainage, sewage, or similar objection- 
able liquids. In consequence of these impurities the water was 
positively poisonous, and probably caused the death of the two 
beasts. 

Very soft waters, as mentioned already, not unfrequently 
contain traces of lead in solution. It may be questioned whether 
minute traces of oxide of lead exert a positively injurious effect 
upon health, but there can be no doubt that an appreciable 
quantity of soluble lead-compounds in water affects injuriously the 
health of man and beast. A remarkable instance of water con- 
taminated with an unusually large proportion of oxide of lead 
was brought under my notice some years ago. This water on 
examination was found to contain in the imperial gallon : — 

Grains. ' 


Organic matter .. .. 5*22 

Oxide of iron *20 

Oxide of lekd .. *47 

Solphaf e of lime 3*14 

Carbonate of lime .. .. 1*31 

Magnesia .. .. l*2l:> 

OhSride of sodium 2*30 

Alkaline nitrates 2*38^ 

Soluble silica .. 1*05 


Total solid matter (dried at 130° C.) per gallon 17*35 

It will be seen that this water contained nearly half a grain of 
oxide of lead in the gallon ; and I ascertained that this poisonous 
oxide occurred in solution partly as bicarbonate of lead, partly 
as nitrate of lead. The water was drawn from the leaden 
supply-pipes connected with a well sunk in close proximity to 
a manure-heap, which accounts for the abnormally large quanta 
tity of soluble organic matter in the water. Drainage from the 
dung-heap evidently passed into the soft well-water, partly in 
an unaltered condition, partly oxidised into nitrates, which, in 
contact with metallic lead, are known to give rise to soluble 
nitrate of lead. Probably the soluble organic impurities in the 
water also acted upon the lead and gave rise to soluble lead- 
compounds. The unfavourable position of the well in this case 
fully accounts for the contamination of the water with injurious 
organic impurities, and the still more poisonous lead-compounds. 

The properties of water, which enable it to act at times with 
unusual vigour upon lead, are little understood, and seem o&m 
to arise from the accidental action of local causes, such as the 
presence of drainings from dung-heaps and decaying organic 
impurities. These causes are of a kind most to be in 

the supply of a single residence, in which, as in the case before 
us, the whole volume of water may at a time aissume the same 
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dangerous composition. The facility with which nitrogenous 
organic matters are oxidised in porous soils and converted into 
nitrates, adds to the danger of water becoming impregnated with 
poisonous soluble compounds of lead, for, according to the 
uniform experience of aU chemists who have studied the action 
of the different constituents of natural waters, no saline matter 
corrodes lead so readily as nitrates. 

Most soft waters act more or less energetically upon lead when 
they are well aerated and impregnated with atmospheric oxygen, 
which appears to be a. primary cause of the action of soft water 
upon lead, for pure, distilled, or rain water, purposely deprived 
of air, does not attack lead in any appreciable degree. 

This explains why some soft waters in contact with lead 
become impregnated with this poisonous metal, whilst others 
scarcely attack lead, and may with safety be conveyed through 
leaden delivering^pipes. Hard waters, as a rule, do not act 
upon lead so rea<&ly as soft, especially if they contain carbonate 
of lime dissolved in carbonic acid gas. The effect of this com- 
pound is fortunately to neutralise to an extraordinary degree 
the usual solvent action on lead which water exercises through 
the agency of the oxygen dissolved in it. The soluble oxide of 
lead is converted into carbonate, which, although not absolutely 
insoluble, appears to be the least soluble of all the salts of lead. 

Carbonic acid is usually present in moderately hard spring, 
river, and well-waters, and also in most soft natural waters, in 
sufficient quantity to prevent the solution of a dangerous amount 
of lead. 

On the other hand, certain salts, especially sulphates to which 
a protecting effect is usually ascribed, do not appear to exercise 
uniformly that useful property. Hard waters containing an 
abundance of so-called protecting salts, sometimes corrode lead 
with remarkable rapidity, but, fortunately, no lead passes into 
solution, for the carbonate of lead resulting from this corrosive 
action is wholly insoluble, even in water highly charged with 
carbonic acid gas. Even excessively hard waters sometimes 
rapidly corrode leaden pipes, especially if they have an alkaline 
reaction. I have in my collection pieces of originally stout 
leaden pipes, which in the course of less than twelve months 
were eaten away to a layer as thin as writing paper, surrounded 
by a thick bard coating of carbonate of lead. Although car- 
bonate of lead cannot pass into solution, this dangerous lead- 
compound may be present in water in a suspended state, and in 
that condition may be mechanically introduced to the system. 
The practice of filtering water kept in leaden cisterns, and 
intended for drinking purposes, cannot, therefore, be too strongly 
recommended. 
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Purification of Water. 

Spring, river, well, or lake-waters, as it has been shown, are 
rendered impure to a greater or less extent — 

1. By suspended animal and organic substances, such 

as finely-divided clay, marl, flaky organic matters, 
decaying vegetable matter, and similar mechanical 
impurities : 

2. By soluble organic impurities, which generally colour 

the water yellow or brownish : and 

3. By certain saline matters and soluble earthy compounds, 

which, in the shape of a more or less considerable 
and generally slightly coloured^ residue, are left be- 
hind when a measured quantity of any kind of 
natural* water is evaporated to dryness. 

In other words, suspended — or mechanical, organic, and 
mineral, — and soluble — ^vegetable, and animal, — matters, are the 
ordinary impurities of natural waters, to which have to be added, 
in exceptional cases, sulphuretted hydrogen, traces of copper, 
arsenic, or more frequently lead. 

The means available for the purification of water are : — 

1. Distillation. 

2. Filtration. 

3. Precipitative processes, which remove certain soluble 

earthy compounds. 

1. Disiillatim. — When river, or spring, or sea-water, is kept 
boiling in a glass retort or metal still, it is converted into steam, 
which carries with it all the gaseous or volatile impurities that 
may have been present in the natural water, and leaves the 
whole of the solid saline and earthy matter behind. By suitable 
cooling apparatus the steam is readily condensed ; and if the 
first part of the distillate, containing most of the volatile im- 
purities, is rejected, nearly pure distilled water is obtained. 
Except at sea, or for chemical use, this method of purification 
is seldom resorted to for effecting the purification of water. 

2. Filtrcdim. — On a large scale turbid river-water is effec- 
tually clarified by passing it through gravel and sand filter-beds. 
By this means the mechanical impurities, such as fine clay or 
marl, dead leaves, and similar accidental impurities, are arrested 
in the filter-beds, and the water is rendered bright. Filtration 
through sand also removes to some extent soluble organic 
which sometimes give a yellowish tint to river-watex^ fe by 
passing through gravel or sand, a portion of such organic ixmtters 
is oxidised, and the filtered water is in a measure deprived of the 
original yellow tint. , The saline and eaurthy mattm dissolved 
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in water, however, are not diminished by sand filtration, or 
only in a very slight degree. The necessity for this process may 
be greatlj- diminished by the use of subsiding reservoirs, which, 
moreover, have the advantage of exposing the remaining water 
for a len^h of time to the oxidising influence of atmospheric 
oxygen, whereby it is deprived of some objectionable colour- 
ing matter. But filtration cannot be entirely superseded, being 
indispensable as the concluding operation of purification, to 
remove' accidental impurities which may find access to the water, 
as well as fine particles of clay after remaining for a long time 
in suspension. 

' For household purposes, turbid and slightly-coloured water 
may be made bright and almost colourless by tbe use of the 
tank or hand-filters, which are now supplied in all sizes by tbe 
London Water-purifying Company, Strand ; by Messrs. Atkins, 
Fleet Street ; Mr. Lipscombe, Temple Bar ; and other makers of 
water-filters. In most of the tank and hand-filters advantage is 
taken of the well-known proper^ of animal charcoal to remove 
colouring matters. Vegetable or animal charcoal, moreover, 
retains effectually every trace of lead which a 'water may contain, 
either in solution or in a suspended state, and thus tank or hand- 
filters, in which charcoal is employed as a purifying agent, afford 
the greatest security against danger arising from the presence of 
lead poison. 

In Spencer’s Magnetic Carbide Filter, the purifying agent em- 
ployed is magnetic oxide of iron mixed with carbon. Mr. Thomas 
Spencer prepares this material by using Cumberland hematite 
iron-ore with a certain proportion of carbon, and heating the mix- 
ture to a dull red heat in retorts for 24 hours. The porousmagnetic 
oxide produced is mixed with coarse sand when used for filtering 
water, and it removes effectually all organic impurities in a state 
of putrescence, and any traces of lead that may be present. 

The most recent invention in water-filters has been made by 
Professor Bischoff, who employs spongy iron as a purifying 
agent. Bischoff has experimentally investigated the properties 
of spongy iron, and, amongst other particulars, found that the 
organic nitrogen and albuminoid ammonia in water are always 
much reduced in quantity by filtration through spongy iron, 
which also diminishes the amount of organic carbon. Filtration 
through spongy iron thus appears capable of decomposing organic 
matter. It further removes entirely every trace of lead, and, con- 
sequently, is a valuable purifying agent for water. 

Bomestic water-filters, on Professor BiscbofTs plan, are inade 
by Messrs. Murray & Co., of tbe Caledonian Pottery, Ruther- 
gien.^ The spongy iron through which the wate? is filtered is 
contained in a stoneware vessel, with a slightly curved bottom. 
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On the top of the bottom is a perforated disc, on which the 
spongy iron is placed. An opening in the curved bottom is 
connected with an earthenware pipe, which passes up to the outer 
side of the vessel to slightly above the level of the spongy iron. 
Here the pipe communicates with another pipe, passing from the 
top of the outside of the spongy iron vessel down to the centre of 
the closed bottom. The latter pipe is open at the top and bottom. 
An alternate exposure to air and water causes the spongy iron 
to become oxidised, when it loses more or less its purifying 
power. A screw-tap at the lower end of the latter pipe server 
to regulate the flow of the water through the spongy iron. The 
spongy iron vessel is placed inside the casing of an ordinary 
stoneware filter, with perforated bottom, beneath which there 
is a reservoir for the filtered water. On the top of the per- 
forated bottom is placed a layer, some four inches thick, of finely- 
divided marble or limestone, upon which the water containing 
some iron in solution flows from the screw-tap. The effect of 
the* limestone is to remove completely every trace of iron from 
the water. 

Bischoff’s filter has a decided advantage over ordinary water- 
filters, which soon lose their purifying properties unless* the 
filtering agent is renewed from time to time, whereas BischofPs 
filter remains in good working order for years, without requiring 
the renewal of the spongy iron. 

3. Purificatim of Water hy PredpitatiTig Processes , — ^An elegant 
and useful process for softening hard water is that patented by 
the late Dr. Clark, of Aberdeen. Carbonate of lime is scarcely 
soluble in pure distilled water, a gallon being capable of holding 
only about 2 grains in solution. In river or spring-water, how- 
ever, carbonate of lime is held in solution by cartenic acid, or, 
in other words, exists as bicarbonate of lime. * On boiling, the 
second equivalent of carbonic acid in the soluble bicarbonate 
is expelled, and neutral carbonate of lime precipitated. Profes- 
sor Clark proposed to soften hard water by taking advantage of 
the property of caustic lime to remove car^nic acid from water. 
Caustic lime, when added to hard water in sujfficient quantity, 
neutralizes the carbonic acid, removes the solvent, and, be- 
coming at the same time carbonate of lime, is precipitated with 
that originally in solution. In falling down, the precipitated 
carbonate of lime carries with it a portion of tl^e organic and 
colouring matter present in most waters, and thus Clark’s 
cess not only softens, but in a me^te also deprives hard walsr 
of organic impurities. , « , 

Qark’s process is peculiarly well adapted to the o£ 

chalk springs, which owe their hardness almo^ to eax^ 

bonate and not to sulphate of. lime^ a constiti^^i wMeb oannot 
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be removed by beating as by tbe lime process, and which renders 
water permanently hard. 

The composition of spring or well-water from the chalk-strata 
varies but little in different localities. Its hardness rarely 
exceeds 18 degrees, and pretty uniformly amounts to from 16 to 
17 J degrees. Water of that degree of hardness contains in 400 
gallons about 1 lb. of carbonate of lime, held in solution by 7 
ounces of carbonic acid gas. 1 lb. of carbonate of lime, in round 
numbers, consists of 9 ounces of caustic lime and 7 ounces of 
carbonic acid. It is evident, therefore, that the addition of 9 
ounces of caustic or quicklime to 400 gallons of such water 
will have the effect of depriving it of the 7 ounces of carbonic 
acid gas, which holds 1 lb. of carbonate of lime in solution ; and 
that both the lime added and that originally present must be pre- 
cipitated together as neutral insoluble carbonate of lime, minus 
a small quantity, amounting to about 2 grains in the gallon, 
which pure water is csqiable of dissolving. 

The original hardness of chalk springs may thus readily be 
reduced by Clark’s lime-process from 16 to 18 degrees to from 
2 to 4 degrees. 

This proems is sufficiently simple to be left to the execution of 
a workman of ordinary intelligence. All that is required for him 
to do is to stir lime-water or milk of lime^ made by mixing 
quicklime with water — about 1 lb, to 40 gallons of water — :mto 
me water intended to be softened, until the carbonic acid which 
holds the carbonate of lime in solution is completely neutral- 
ised by the addition of quicklime. The spring-water, on the 
addition of the lime-water, at first has the appearance of thin 
milk, but the preciptation of the carbonate of lime proceeds 
with rapidity, and in the course of 24 hours the water may be 
syphoned off frdm the precipitate and received in a perfectly 
clear condition into the supply cistern or tank. The only pre- 
caution necessary to he taken is to insure the absence of an 
excess of lime. To this end the water in the settling tank has 
to be tested from time to time with a few drops of a weak solu- 
tion of nitrate of silver. This test gives a white precipitate in 
the original hard spring-water, and shows whether the quantity 
of lime required has been exceeded, by the brown colour of the 
precipitate then formed. In practice the addition of lime-water is 
stoppra as soon as a sample of the filtered water from the settling 
tank gives a brownish-coloured precipitate with the nitrate of 
silver test. In that case more of the hard water is added, and 
well mixed with the contents of the settling tank. After subsi- 
dence, a sample of the softened water is again tested with a drop 
or two of a nitrate of silver solution, and the addition of more 
hard water if necessary is repeated a third tizhe, or untU the 
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water ceases to give a brown colour, and yields a white-coloured 
precipitate with nitrate of silver. 

Clark’s process has been tried on a large scale, and is in suc- 
cessful operation in many dye-works and other manufactories, 
where large quantities of soft water are required. The water 
used by railway companies for feeding their engines is also 
softened in several places by this useful and extremely simple pro- 
cess ; and by it the Water Works Company, at Caterham, has for 
some years past rendered hard chalk spring-water deliciously 
soft and pure before delivering it to the inhabitants of Caterham. 
The only drawback in working this process on an extensive scale 
is the difSculty of finding space for precipitating reservoirs, and 
storing for an additional 24 hours the immense volume of water 
which is required for the supply of large cities. However, this 
difSculty after all resolves itself into a question of expense, which 
is of no account in the case of private houses, in which Clark’s 
process can be carried out very well without much difficulty. 

In conclusion, a few lines on the prevention of boiler incrus- 
tations may be considered serviceable. 

Ordinary boiler incrustations, resulting from the use of hard 
water, consist chiefly of carbonate and sulphate of lime, as will 
be seen by the following analysis of a sample which I examined 
some time ago : — 


Composiiion of a Boiler Incrusiaiion. 

• Dried at 212P. 

OTains. 


Water of combination 
Oxide of iron .. .. 

Phosphoric acid 
Carbonate of lime 
Sulpbate of lime 
Lime in a state of silicate 
Magnesia in state of silicate 
Soluble lulica «« •. .. 


4 - 69 
-53 

■ -58 
71-06 
12-75 
1-56 
3-23 

5 - 70 




100-00 

Carbonate of lime separates gradually from hard water when 
the temperature is raised to the boiling-point, and in the coume 
of time assumes a crystalline form. Hard crystalline masses 
or stone^like deposits are thus formed in steam-boilers, which 
greatly interfere with the economical production of steam. 

The best plan of preventing the formation of hoiler-depdsits 
like the sample, the analysis of which has been given, is to sofito 
the water by Clark’s lime-process. 

The next best plan, in my Judgment, is to add to the water 
a solution of caustic sc^a; to allow the precipitate to saettle, and 
to use the clear water for feeding the boiler. 

Or if it be considered too much trouble to sofieh the water in 

YOL, XI.— s. S. _ • . M — ^ 
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this way, caustic soda dissolved in water may be put into the 
steam-boiler. By this means the precipitation of carbonate of 
lime, as well as the removal of lime from sulphate, is effected in 
a condition in which the lime to precipitate is far less crystalline 
than it is when no precipitating agent is employed. 

The formation of crystalline and hard incrustations in boilers 
may also be prevented to a great extent by placing in the boiler 
potato-peelings, spent-tan, peat-jnould, coarse sawdust, or chips 
of oak-W'ood and bark, or similar materials, which act in a 
purely mechanical manner in preventing the agglomeration of 
crystalline particles of carbonate of lime into hard masses. 
Several compositions sold as preventives of boiler incrustations 
act mainly in a mechanical way, and others partly chemically 
and partly mechanically. A favourite composition, sold under 
various names, consists of a combination of crude tannic acid, 
produced from gum catechu or oak-bark, or other astringent raw 
materials, with bone-gelatine or glue. Crude tannic acid and 
caustic soda are likewise constituents of several fluids recom- 
mended as preventives of boiler-deposits. 

11, ScHi^my Sqmre, Fleet Sireetj B.C., Jamary^ 1875, 
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IlfTEODUCTIOISr. 

The agriculture of the Scandinavian Peninsula is less known 
to Englishmen than that of any other region of Northern 
Europe. The fanning of the more distant empire of Russia has 
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received greater attention on account of that country having 
been the source from which the rinderpest has more than once 
come to us of late years, and also because it is the chief 
European granary to which the English consumer looks for 
supplies of wheat after a deficient harvest at home. Special 
features in the land-laws, the rural economy, or the methods of 
farming of other countries have attracted the attention of poli- 
tical economists and writers on agriculture; but, so far as I 
know, the agriculture of Sweden and Norway has not hitherto 
been described. 

Within the last few years the question of the supply of meat 
to large towns has directed public attention in a marked degree 
to the more sparsely populated countries, whence supplies of 
cattle might be obtained at a price that would admit of their 
profitable importation into Great Britain. Again, in Sweden 
and Norway cottages are generally built of wood, and the recent 
extension of the cut-wood trade with those countries (see 
Tables L and II.) led to the belief that imported wooden cot- 
tages for agricultural labourers might be erected in England 
more economically than with the usual materials of brick, stone, 
or concrete ; but the results of careful inquiries on this subject 
did not confirm this impression, and the experiments made have 
not been reduced to practice on a large scale. 

The statistics of the trade between the United Kingdom and 
Sweden and Norway are published annually in the Board of 
Trade Returns, and the following Tables (p. 164), culled from that 
source, show the progressive development of our import trade 
in cattle and other agricultural products from those countries 
during the five years, 1869-73. 

The total value of the imports from Sweden rose from 
4,49S,384Z. in 1869, to 7,739,744?. in 1873, showing an increase 
of over 70 per cent, ; and the total value of the imports from 
Norway rose from 1,855,161?. in 1869, to 2,947,033?, in 1873, 
or an increase of 60 per cent. In the case of Sweden, the value 
of the timber is about one-half, and in that of Norway about 
two-thirds, the total value of all the imports into the United 
Kingdom from those countries. 

Our imports of cattle and wood from Sweden and Norway 
have thus been recently increasing, and their importance is 
well shown in the following Tables. But the significance of 
our , exports of live stock to those countries, though they al|K> 
are increasing in quan^ty and value, cannot be so well ddiineat^ 
in a table of figures, for as mere units they appear insi^ificailt. 
Their real importance ii^ in Ihe fact that the animals go into . 
Scandinavia for the purpose of improvingiho iadigmous breeds, 
and thus largely contributing, not only to the greater weight of 
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the individual beasts which are imported into Great Britain for 
slaughter, but also to the increased production of milk, which 
has rendered possible the increase of exports of dairy produce to 
Great Britain and other countries. 

The following Tables (III. and IV., pp. 166, 167) give the 
actual imports and exports of agricultuial commodities, so far as 
Sweden is concerned, for the fife years, 1869-73 inclusive ; the 
returns for the last year being, however, somewhat incomplete. 

At the present time the agriculture and commerce of Sweden 
are progressing with a rapidity that is probably not excelled in 
any other European country. The railway system has within 
the last few years been greatly extended, and new railways are 
still being opened for traffic at frequent intervals.* The maps 
and guide-books published three years ago are now oat of date, 
and those which at this moment may be in the press will in a 
year or two be considered behind the time. New markets for 
his produce have thus been brought within the reach of the 
Swe^sh farmer, and at the same time he has been enabled to com- 
pare his modes of procedure with those followed by his compatriots 
who have longer possessed foreign customers. 

The Government has done its share in the promotion of the 
agricultural interests of the country, not only by the construction 
of railways, as just mentioned, but also by the establishment of 
agricultural schools and colleges, the endowment of agricultural 
societies in each province of the kingdom, and even by the imme- 
diate supervision of the cattle trade, with a view to guaranteeing 
the exporter against loss and the importer against disease. 

In the course of this Report I shall endeavoid: to make clear 
the relations which exist in Sweden and Norway between th^ 
State and the agricultural interest. At present it is sufficient 
to indicate that the enormous advances that have been made, 
and are still being made, in these northern countries, though 
aided and even stimulated by the recent high prices of meatj 
butter, and wood, could not have been accomplished so surely and 
so rapidly if the Government had not sent men of mark to 
explore the new territory ; and if they had not in some cases, 
through the medium of the agricultural societies, organised a 
system of guarantee, which alone would overcome the distrust 
of the Scandinavian peasant, and his consequent disinclination 
to enter upon a path to which he was not accustomed. 

* In a zecent conmmnieation to the FoiHl MaU Gazette (Januaxy 25, ^ 

Acting Oonsnl for Sweden and Kbrwaf stated that — ” Baiiways of m of 

nearly 1000 miles have been built m Sweden by ffie Blate on borrowed 
and as these lines in 1873, the last for which accounts are pubUshsd, gave a net 
revenue of per cent on the cost of construction, the opezaiw may even 
tindheiaily be looked upon as successful, thoD^h that was not amsidered when 
the ouflays were voted,** ' 
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TabiiS in. — I hpoets of Agbicultcbaii Commoditibs into Sweden in the 

Yeaes 1869-73. 


Abticlss. 

Wd^ts 

or 

Measaies.* 

1869. 

1870. 

1871. 

1872. 

1873. 

Bacon and Pork .. .. 

Oent^ 

26,155 

31,443 

84,020 

130,126 

238,413 

Goano .. •• .. .. 

79 

54,535 

121,715 

243,202 



Hemp .. 

99 

33,816 

45,436 

45,927 

47,321 


Hops .. .. .. .. 

99 

3,451 

9,839 

4,096 



Horses .. 

Na 

721 

1,373 

1,825 

1,871 

1,581 

Gatfle 

») 

631 

518 

177 


250 

Sheep 

99 

291 

870 

352 

41 

47 

Pigs 

9 9 

420 

925 

2,489 

2,649 

2,769 

Meat 

Cent'. 


12,111 

13,657 

14,182 

18,261 

3^1ax 

9 9 

7,582 

16,875 

5,362 

8,186 


Cheese.. .« .« •• 

99 

8,35$ 

7,933 

4,867 

9,660 


Batter 

99 


47,400 

41,314 

87,039 

81,538 

ChgToandCami-r 
Wheat «« «• 

Cbf. 

262,463 

247,821 

98,734 


68,E«0 

Banffig^ cargoes 

Bd. 

4,546 


7,542 

17,571 


Barlegr and Malt .. 

Cbf. 


120,452 

70,584 

133,924 

216,511 

Bje .. .. .. .. 

9 9 

3,942,051 

1,065,202 

531,344 


2,343,839 

Damaged cargoes 

Bd. 

6,049 

1,419 

.» 

115 


Yetchcs 

Obf. 

21,331 

2,954 

2,603 



Peas 

99 

149,786 


3,989 

19,856 


Other grain .. 

9 > 

45,874 


8,924 

21,235 


Gronnd Com 

Grits 

(j€Ri\ 

4,633 

2,051 

1,084 

3,605 


Wheat^meid .. 

99 

320,660 

248,775 

140,916 


828,787 

Bye-meal 

99 

665,925 

547,891 

297,499 

452,585 

743,179 

Other kinds of Heal 

99 

10,690 

11,111 

1,465 

2,727 


Olloakes .. .. 

1 9 

31,905 

31,992 

77,698 

155,912 


Seeds^ except Canary . . J 

lbs. 

1,893,870 


1,786,444 

3,637,295 


1 

Cbf. 

128,743 

261,061 

255,884 

297,287 



' * A oeatnei (100 SifT^disli lbs.) Is aboirt 93 lbs, aToirdnpois, and a oiibio foot Is eoixal to 
ftboQiSfgalloas. Sd, sigzufies Bigsdal^ (=; Xa l§d.} 
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Table IV. — Expoets of Ageictiltueai. Oommoditibs feoii Sweden in the 
Teaes 1869 - 73 . 
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In view of the increasing importance of the agricultural rela- 
tions which I have thus endeavoured to indicate, and in the ab- 
sence of any reliable information in the English language on the 
present state of agriculture in Sweden and Norway, the Council 
of the Society resolved that a Report upon the Agriculture of 
ScaiwEnavia, with special reference to the stock-farming, should 
be obtained for publication in the ^ Journal/ Having been en- 
trusted with the preparation of this Report, which was to include 
a notice of the Agriculture of Denmark, I spent ten weeks of the 
past summer in visiting the best districts of Sweden, Denmark, 
and Schleswig-Holstein, and in taking a rapid glance at.the agri- 
culture of Southern Norway* 

In the following pages I shall endeavour to give a fair idea 
of the leading features in the agriculture of the southern pro- 
vinces of Sweden and Norway, leaving the Report on Danish 
farming for a future number of the ‘Journal.’ I have selected 
this order of proceeding because Danish agriculture has already 
been twice reported upon in the pages of this Journal,* whereas 
some short notes on Sweden, published thirty-two years ago,t 
comprise the only notice of the agriculture of the Scandinavian 
Peninsula which is contained in the publications of the Royal 
Agricultural Society of England. 

I should be ungrateful if I did not thankfully acknowledge 
the great kindness and hospitality of all the gentlemen whose 
nanaes are mentioned in this Report, and of many other worthy 
representatives of their country; more particularly , if I did not 
specially record the exertions on my behalf of our honorary 
member, Mr. Juhlin Dannfelt, who took every means and oppor- 
tunity to further the object of my visit to Sweden ; and of the 
Chamberlain Holst, who did everything in his power to render 
my brief visit to Norway as instructive and agreeable as possible*. 
I wish also to express my thanks to Mr. Willerding (the Consul- 
General for Sweden and Norway in London) and to the Acting 
Consul (Mr. Coster) for their very great kindness in procuring 
me official data for statistical calculations, and in giving me 
any other aid that I required. 

. PnysiCAii Featijbes. 

The Scandinavian Peninsula extends northwards from lat^ 
55° 22' N. to the North Cape, in lat. 71° 12' N. Its most southern 
extremity is nearly in the same parallel as the Tweed, and its 
chief southern town, Malmo, approximately coincides in lati- 
tude with the town of Berwick. The western . and extreme 


♦ YoL it, 1842, p. 400; and vol xa., 1860, p. 267. f Vd- iv., 1843, p. 196. 
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northern portion of this peninsula is the narrow and mountain- 
ous country of Norway, while Sweden forms the larger and less 
elevated eastern and southern division. Though both countries 
are under the same Sovereign, each has its own executive 
government, legislative assemblies, and fiscal arrangements. In 
fact, the two^ nations are essentially distinct and foreign to each 
other. They speak different languages, and use not only different 
weights, measures, and money, but even different thermometers. 
In contour and climate they also present remarkable diversities^ 
for while more than one-half of Norway has an elevation 
exceeding 2000 feet, only one-twelfth part of Sweden attains 
that height above the sea. One-third of Sweden has an eleva- 
tion of less than 300 feet ; and a second third lies between that 
plane and one of 800 feet. The two countries are divided by 
a table-topped mountain-chain, called the KSlen, which from 
Trondhjem northwards forms nearly the whole of the northern 
part of Norway. Southwards that country expands into a huge 
lobe of mountainous land, 40 per cent, of the surface of which 
was calculated by the late Professor Forbes to exceed 3000 feet 
in height. The chief physical characteristics of Norway are its 
§elds, fjords, and forests. The forests clothe the sides of the hills, 
and of the fjords, or firths, if not to their summit, at any rate to* 
the greatest elevation that the climate will permit ; and the Qelds 
are the elevated and generally barren table-lands, which, with 
isolated higher peaks, form the high ground of the country. 
Thus the area devoted to agriculture, is comparatively small^ 
and very much scattered, consisting generally of the soles of the 
valleys and the strips of land at the sides of the fjords. 

In Sweden, on the other hand, more than one-eighth of the 
surface is occupied by lakes, and almost as large an area is 
devoted to agriculture. This latter portion is nearly equally 
divided between natural grass, chiefly in the north, and various 
other crops ; but, as will be seen presently, a very large area of 
grass is also under rotation. In the north of Sweden most of 
the surface is occupied by forests or is waste land, and thus tho 
remaining three-fourths of the acreage of the country is accounted 
for. In those northern regions the cultivated land is also very 
much divided but in the more southern provinces, such aa 
Scane, and East and West Gotland, especially around Lake* 
Wettern, there are large cultivated plains with fewer bouldera. 
than on the waste lands which abound farther north. Thos^. 
southern districts offer so fine a field for the employment of. 
steam in the cultivation of the land, that it is most sutprising' 
to find the example of IVIr. Axel Dickson, of Kyleberg, near 
Wadstena, who bought one of Howard’s sets of roundabout 
steam-tackle seven years ago, still without a single follower. 
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Fig. 1. — Sketch-map of ike South of Sweden and pari of Norway , showiny 
the greater portion of the Begions reported on. 
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Geology . — ^The geology of Sweden and Norway requires very 
little description to enable their agriculture to be understood. 
The solid rocks are mostly ^granite or gneiss ; but other igneous 
and metamorphic rocks also occur, though they do not constitute 
large areas; while in the province of Scane there are small 
tracts of lands belonging to the Cretaceous and Jurassic format 
tions. Naked rounded hills of inconsiderable elevation but 
forbidding barrenness bound the sea-coast j and the hollows 
between them are frequently occupied with swamps and peat- 
bogs of almost equal poverty. In the cultivated tracts of country, 
the solid rocks are almost invariably covered by a greater or less 
thickness of superficial deposits, mostly consisting of glacial clay 
or marl, generally containing boulders. In some districts these 
boulders are very numerous and of large size, when, of course, 
the land cannot be profitably cultivated ; in other districts they 
are relatively smaller and more scattered; and in Scan^for 
instance, as already mentioned, they would not generally inter- 
fere with the use of the steam-cultivator. Near the east coast, 
north of Stockholm, as well as at Uddevalla, on the west coast, 
raised beaches occur in considerable numbers ; these, coupled 
with other evidence, have led geologists to conclude that the 
northern part of the Scandinavian region is gradually rising 
above the level of the sea, while it is gradually sinking at the 
extreme south. 

The surface deposits of the cultivated area of Sweden having 
a tolerably uniform though extraneous origin, the land does 
not exhibit those extreme diversities of composition to which 
English farmers are accustomed. Generally, the land is a more 
or less sandy loam, or a light-coloured clay possessing heavier 
staple, especially in the central districts, in the neighbourhood of 
the great lakes, Wenern and Wettem. None of the land that I saw 
could, however, be compared in stiffness with our heavy clay soils 
of Liassic, Carboniferous, or London Clay periods ; but it may be 
that the comparative lightness of the land exists more in appear- 
ance and mechanical condition than in chemical composition ; 
and there can be no doubt that some of the Swedish clays have 
a tendency to cake in dry seasons and become sticky after much 
rain. It is, also, more than possible that long-continued and 
severe frosts may in Sweden do to the land in winter some 
portion of the pulverizing that in our moister and milder climate 
has to be done by the cultivator and the harrow in spring. , * 

Climate . — Most writers of Travels'’^ in Sweden and 
have found it necessary to refer to the prevailing belief: m. Eng- 
land that the climate of those c0uhtries is sometUb^ t^M^ble 
to contemplate; and so fate as 1853, Professor Forbes 
wrote as follows "The time can hardly be said to Be gone by 



172 Report on the Agnmltaro of Sweden md Norway. 

when an erroneous belief was prevalent as to the utterly inhos- 
pitable climate of Norway. Bishop Pontoppidan , cites the 
amusing mistake of our English Bishop Patrick, who describes 
a Norwegian as imagining a rosebush to be a tree on fire; 
whereas roses are common flowers in many parts of Norway.’’ 
Equally mistaken ideas of the agriculture of these regions have 
therefore naturally been held, and I confess to having been very 
much startled at seeing tobacco cultivated on an extensive scale 
so far north as the neighbourhood of Stockholm. 

The peculiarities of the climate are long winters, short sum- 
mers, and long days in the summer season. On the western 
coast of Norway the climate is relatively mild and damp, owing 
to the influence of the Gulf Stream ; but in Sweden and eastern 
Norway the climate is dry, and subject to greater extremes of 
temperature. Again, in the south of Sweden, especially in the 
p^vince of Sdine, the winters are relatively mild, and there is 
comparatively little snow; but farther north the winters are more 
severe and more lasting, and an abundant snow-fall is almost as 
important to the community as an abundant harvest.* Speaking 
generally, it may be said that the farther north one travels the 
shorter is the summer season, the hotter it is while it lasts, and 
the longer are the summer days. Indeed, to see the “ midnight 
sun” has been the object of many and many a pilgrimage to 
Hammerfest and Tornea. Thus it happens that in the most 
northern regions vegetation grows continuously during the short 
summer season, in consequence of the sun’s influence being con- 
stantly upon it. The shortness of the summer-night in Scandi- 
navia also tends to render the days hotter than they would other- 
wise be, as the night is the cooling period ; and thus the short 
interval between seed-time and harvest, which is in some dis- 
tricts as little as six or eight weeks, may be to a great exfenfc 
explained.! ‘M. Tisserand, in his report on Denmark, has also 


* In the absence of snow the foiests could not be worked, for as there are no 
xoa^ a good fall of snow is necessary to the use of the sledge, the only possible 
vehicle Ibr the removal of the timber to the beds of the rivers, which, when the 
frost is gone, float it to the saw-mills and shipping de'p&ts. 

t Lapland and the adjoining parts of the most northern provinces of Sweden, 
the climate is so much against agriculture, that the people are obliged to pile up 
large quantities of moist wood or brnshwood along the north-west side of the 
small patches of land sown with grain, that in case the wind (in the nights of 
August) i^ould Come iiom the north-west they may be set on fire to protect the 
crop from frost, by tlie smoke diminishing the evaporation from the soil. Another 
method of protecting the crop from being frozen when in ear, in general use in 
the northern and middle parts of the country, is for two men to draw a rope across 
the heads of grain before the sun rises, by which means the drops of dew are 
shaken and the ears become di*y bbfl>re the dew on them is frozen, whicli 
takes place (if allowed to remain) just at the time the sun rises.**. 

_ The* above is substantially a quotation from a paper by Mr. Stephens, published 
in the * Quarterly Journal of Agriculture * for 1836; but corrected in some deiaila 
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drawn attention to the influence of light in promoting the 
growth of crops ; and his conclusion is well worth quoting. He 
observes: “It follows that the progress of vegetation in these 
high latitudes of the globe bears comparison with that of our 
regions, in the ratio of an express train to a parliamentary. In 
the north the stations do^ not exist, and the progress is quick 
and uninterrupted.” 

These conditions will be more completely realised by English 
farmers if 1 quote the ordinary dates of a few of the most essen- 
tial agricultural operations. Throughout Sweden and Norway, 
where winter-corn can be grown, with the exception of Scane, 
rye is sown from the beginning to the middle of August, and 
wheat from the middle to the end of that month. In Scane, the 
superiority of the climate enables these operations to be per- 
formed with advantage at least a month later. Leaving , that 
favoured province out of consideration, it is therefore clear that 
wheat-sowing is an operation that precedes harvesting. 

The first out-door work in the spring is generally the sowing 
of clover and grass-seeds on the autumn-sown wheat or rye. 
This is often done while the snow is still on the ground, say the 
beginning of April. As soon in April as the weather will per- 
mit, the land is prepared for spring-corn, oats being sown first 
and barley afterwards. With the exception, again, of Scane, 
these operations are usually conducted in May ; the oats being 
occasionally, and in favoured localities, got in by the end of 
April ; but in Scane spring-corn can always be sown in April, and 
the May seed-time is devoted to mangolds, turnips, and potatoes. 

It is therefore evident that, except in Scane, the field-work 
rarely commences before the middle of April, and often not until 
later. It is interrupted by the exigencies of the hay and com 
harvest, the former in July or the beginning of August, and the 
latter in September ; but the whole of the out-door work of the 
farm must be finished before the end of October or the first 
week of November. At the outside, therefore, the Swedish and 
Norwegian fanner has but six working months ; and if he is a 
farmer and nothing more, he has the remaining six months of 
enforced idleness. But generally he is a forester as well as a 
fanner, and in winter he utilises in the forest the staff of work- 
men and horses that would otherwise be eating their heads off 
on the farm. In fact, but for this combination of foresting and 
farming, the latter would be a commercial impossibility over 
the greater portion of the Scandinavian peninsula. 

by ISjt. Jiihlin Dannfelt, who that " the surest remedy against damage by 

frost is now universally found to be to drain the marshes and low tranis of land as 
thoroughly as possible, to which important impxoTement 0 consiikBable gmt is 
' annually made by the Govemmenh^ ' , , 
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The following comparative Tables of average temperature and 
rainfall during the growing season (from May to October in- 
clusive) in the years 1863 — 1872, in the neighbourhood of 
Stockholm and at Greenwich respectively, will further elucidate 
the climate of that part of Sweden during the season of field- 
work : — 

Table Y. — Avebaoe Tejiperatijbe for 10 Years (1863-72) ia each of the 
Months, Mat to October, at Exskedb, near Stockholm, and at the 
Greenwich OBSiaavATOET, in degrees Pahr. 


1 

Enskede, near 
Stockholm. 

Greenwich. 

1 

! 

May „ ! 

49° 12 

52°94 

June .. ; 

61*83 

58*69 

Jnly ' 

68*72 

63*09 

August ■ 

65*55 

61*41 

September ; 

57*45 ■ 

57*85 

October j 

45*66 

49*68 


Table YI. — ^Average Eainfall for 10 Years (1863-72) in each of the months. 
Mat to Octob^ at Enskede, near Stockholm, and at the Grebistwioh 
Observatory, in English Inches, with the Average Knmher of Bays on 
which Eain fell j 



Baskede, iiear Stockholm. 

Greenwich. 

'HSvj 

Daj& 

Inches.* 

Dbjb. 

laches. 

7 

,l-69 

10*7 

2*13 

June 

6 

2*02 

10* 

1*93 

July .. .. .. .. 

1 7 

2*25 

9*4 

2*03 

August 1 

! 9 

2*56 

11*8 

1 2*16 

September 

1 9 

2*44 

11*8 

2-47 

October 

6 

2-09 

14*6 

2*63 


44 i 

1 1 

12*95 

67-8 , 

j 13*34 


As May is the first growing month and October the last over 
the greater part of Sw^en, these Tables contain the elements of 
a sufficiently precise comparison for agricultural purposes. It 
will be seen that the average temperature in May is at Stockholm 
3}^ lower than at Greenwich, where vegetation has already made a 
considerable growth during the months of March and April. In 

* The Swedish inch is 29*69 milliiD., and the English inch is 25*4 miiiirn- 
iherefore in framing the above Table I have taken the Swedish inch to be 
one-slrth longer than the English. 





Report <m the Aprimltare of Sweden arid Norway, 175 

June, however, the excess of temperature is 3° in favour of Stock- 
holm, and this advantage is increased to more than 5^° in the month 
of July. In August the excess is still 4° in favour of Sweden, 
while in September the average temperatures are about equal at 
the capitals of both countries. In October the advantage again 
belongs to England to the amount of 4% and during the whole 
of the following months vegetation is at a standstill over the 
greater part of Sweden, while our climate permits the growth of 
roots and grass to continue another month, and, in favourable 
years, almost until Christmas. 

The table of rainfall shows that there is a difference of less 
than half an inch in the total average amount of rain that falls 
at Stockholm and at Greenwich in the course of the six months ; 
but that at Stockholm this rain is confined to 44 days, or an 
average of days per month, while at Greenwich it is spread 
over nearly 68 days, or 11^ per month, or an excess of 50 , per 
cent. In this respect, also, the English climate favours the 
growth of both natural and artificial grasses much more than 
the Scandinavian. 


Fabm Buildings. 

The buildings are nearly always of wood, oh stone founda- 
tions, and are separated into as many different parts as possible, 
each house or stall being placed at a convenient distance from 
the homestead. Thus the bam, stable, cowshed, piggery, dairy, 
and granary, will be under so mahy roofs, distinct from each 
other and from the farmhouse.* Although this arrangement is 
not conducive to economy of labour or efficiency of supervision, 
it is obviously necessary in order to reduce to a minimum the pos- 
sible loss in case of fire. This consideration is by no means fan- 
ciful, for several times in the course of my journey I saw traces 
of the efiect of fires on farm-buildings, as well as in towns and 
villages. Both Sweden and Norway have their Chicago ; and 
. it is only necessary to refer to the last occasion, in 1869,^ when 
Gefle, in Sweden, was almost totally destroyed, to be impressed 
with the awful rapidity with which fire extends amongst wooden 
buildings. Drammen, in Norway, has a similar reputation, and 
has well earned it in recent years, having been to a great extent 
burnt down in 1866, and again in 1870. It may, however, be 
said generally that whatever is lost by the separation of the 
different buildings is compensated for, as far as possible, !^ 
their economical interior arrangements. The cattle are arrange 
in the cowsheds and feeding* bjo^es in one or more double ibws 

* Here again tlie province of Scltne presents eh exception, fanh-buildings 
in that district being arranged ih a boUaw square on the Banish m^el. 
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of beasts facxag eacb other, and separated by a walk or tramway, 
along which the food is brought. The food of the cattle is 
placed in fixed troughs (a, Figs. 2 and 3) at the sides of this 
walk, and water is generally given at the regulation time by 
turning a tap, which causes it to flow into the feeding-troughs ; 
but sometimes the water is given in pails, and in definite quantities 
to each animal. The straw is generally stored overhead, and is 
brought into the cowshed by means of trap-doors at convenient 
places in its ceiling, which forms the floor of the straw-barn. 
Figs. 2 and 3 illustrate these ch^acteristic features, and also show 
how, in a well-constructed cow-house, the liquid manure runs 
into a gutter at the back of the animals, and from it, by means 
of sinks and underground drains, into a liquid-manure tank out- 
side. The general system is to have all the cattle of every 
description, no matter how numerous they may be, under one 
roof; and it often occurred to me, when inspecting a dairy of 
160 or 200 milch-cows, to ask what would be done in the event 
of an outbreak of contagious disease. The answer invariably 
was that they had had no experience of such diseases amongst 
their cattle. 

The Swedish bam is an institution with which we are not 
familiar in England ; it was originally constructed, in most 
cases, with a view to its holding and storing the whole of' the 
grain^rops and hay grown on the farm, and to its having, in 
addition, a sufficient reserve space to admit of the operations of 
threshing and dressing to be conducted under the same roof. 
Probably no better evidence of the recent advancement of Swedish 
agriculture could be given than the inadequate accommodation 
which the old bams afford for the crops that are now produced. 
These bams have therefore been supplemented by additional 
buildings, and in many districts by stacks, the existence of which 
seemed to me to throw a doubt on the necessity of sinking so 
much capital in the erection of huge buildings for storing hay 
and sheaf-com. 

In a counter where threshing is the chief occupation of the 
labourers during a long winter, and where a very large propor- 
. tion of the produce of the farm is consumed by the live stock 
and working staff, in consequence of the distance of markets 
and the necessarily expensive carriage of materials both to and 
from the farm, a suitable granary is a veiy important portion of 
the steading. At the same time, an Englishman can scarcely 
help questioning the necessity of such large buildings ; nor can 
he help sug^sting that the increased use of improved threshing- 
machines will eventually render them unnecessary, and give the 
benefit of that better quality which belongs to freshly-threshed 
grain and straw, whether used on the farm or sent to market. 
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Figs, 2 and 3 . — Flan and Sections ofjpart of the Cowhouse at Kylelerg^ 

near Wadstena, 



Tig. 3.~Seobloas parallel ta tlie linra A B a|id C B. 


yoii. XI.— s. s. 
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In materials, the granaries do not differ from the other build- 
ings ; they are generally several storeys in height, each flat being 
well ventilated, not overcrowded, and under constant supervision 
to wage war against rats and mice, which, on account of the 
harbour afforded by the wooden buildings, are a great plague to 
the Scandinavian farmer, 

Geneeal System of Agbioultxjeb- 

Sweden and Norway extend through so many degrees of lati- 
tude, that the climate must alone cause great Hiversities in the 
agricultural practices of the various districts of the kingdom. Yet 
the general idea is the same, and may be thus briefly sketched ; 

The system is one of arable-land dairying. The cows are 
very generally bred by the labourers and smaller farmers, being 
sold progressively, after they have dropped two or three calves, 
their places being taken by heifers calving for the first time. 
The bull-calves are nearly all killed as soon as they are born ; 
and where cattle are bred on larger farms, the cow-calves share 
the same fate, with the exception of about ten per cent., which 
are reared in order to take the place, in due time, of old cows 
that are culled. 

In the northern parts of the country the cows are sent during 
the summer to hill-pastures,* called ‘‘Saeter;^’ fhe women and 
children, in the ease of small farmers, migriting there to t^nd 
the cattle and make the cheese and butter, while the men culti- 
vate the land in the valleys, and join their families on Sunday. 
In winter, the positions are reversed, for the men work in the 
forests, and the women live in the valleys, whither they had 
taken their cattle with them in the month of September. 

In the southern provinces there are no such migrations, and 
the farms are on the average larger, with a comparatively small 
acreage of permanent grass; but the principal object is still 
dairying, and it is chiefly carried on by means of gra^ under 
rotation. There is, however, a certain amount of land devoted 
to the growth of industrial crops,” especially tobacco and beet- 
root, and a fair number of cattle are fed on the refuse of sugar 
manufactories, breweries, and distilleries, though the dairy cows 
obtain a large share of these adventitious feeding-stuffs. 

With this broad outline in his mind, the reader will be better 
prepared to understand the more detailed description which 
follows. 

* The smoke arising from damp burning wood is used in the most northern 
provinces as a protection to the cattle from the gnats or mosquitoes; and the 
instinct of the animals leads them to place themselves in its midst, for the purpose 
of getting rid of their tormentors. 
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Space does not permit me to describe at any length the 
history of agriculture in Sweden and Norway, so I content 
myself with the following translation of a brief sketch which 
refers to Sweden, and which was published in the introduction 
to the official catalogue of Swedish Exhibits at the Vienna 
Universal Exhibition. I believe it was drawn up by my good 
friend Professor Arrhenius. ‘‘ The oldest system of farming in 
Sweden is the iurning-system^ in which the forest is cut down 
and set on fire, the land is enclosed, and sown with rye. This 
system of corn-growing is now only to be seen at a few 
localities in Wermland and some otiber forest districts; but 
over the rest of the country it has been abandoned. To it 
succeeded the hoe-^system^ in which the land was worked with 
a hoe, and the stones were collected into larger or smaller heaps. 
The land broken up in this manner was sown every year, so 
long" as it would grow com, and then it was again given over 
to Nature. The result was the reconversion of the arable land 
into forest, and in such localities the stone-heaps and remnants 
of ditches, which are the characteristic signs] of this system of 
agriculture, are everywhere met with. 

*‘In the northern provinces the arable land is, in many places, 
still cropped on the onefold system^ that is to say, it is sown 
annually with summer-corn, potatoes, w flax; and when it will 
no longer pay to do this, it is allowed to be in grass. By 
degrees it becomes converted into grass-land, which is then used 
partly as pasture and partly as meadow. When it has been in 
grass a number of years, and thereby accumulated a new store of 
vegetable matter, and restored its fmility, it is again broken up, 
and for some time used as arable land, when it is once more 
left to cover itself with herbage. 

“This system, the most primitive of all, now occurs only 
in the most northern regions (Norrland), where, however, as 
in the remaining part of the country, the farming is now for 
the most part carried on as a twofeli or a fhreefdd system, 
and. in various localities under differently arranged systems of 
rotation and of ‘ twin-culture^ {KoppelwiTthschaft^). 

“ The twofeld system f is most general in Uppland, Westman- 
land, and S5dermanland, or in the farmed land surrounding the 
Malar Lake. The threefeld system J occurs mostly in East and 
West Gotland, in Nerike, on Oland and Gotland, as well as 
: 

* * This woi-d may be rendered literally cultivation of enclcMsed land.^* SS 
♦‘twin** or “double” culture; but the term “twin-culture** best its 

meaning, which is, that about half the arable kmd shall be in com ahd w rest 
in artificial grass. 

t Cbm and fallow alternately, - J Winter-corn, spring-ccati, and fallow* 
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in the provinces of Gefleborg, West Norrland, and certain dis- 
tricts of Kopparberg. 

« The four-field system is more rare, and occurs in Falbygden^ 
and certain other districts of West Gotland and Dalsland, as 
well as in Smaland, Blekinge, and Roslagen, also in the divisions 
Nedan and Ofvan Siljan, of the province Kopparberg, where 
also the three-field system is followed. 

** The system of rotations is general in Scane, both on the estates 
of the gentry and on the farms of the peasants. In the remain- 
ing southern and middle provinces this system prevails upon, 
nearly all estates and large holdings, and in the last-mentioned 
part of the country it is adopted by not a few of the smaller pro- 
prietors. ‘ Twin-culture ’ farms are mostly to be found in Werm- 
land and Dalame, and also, as is the case with the system of 
rotations, here and there upon the larger estates, in parts of the 
country where the reduction in the area of natural meadow and of 
pasture has rendered necessary the cultivation of artificial grasses* 

“Many systems of rotation of crops are to be met with, 

/ comprising from 4 to 12 shifts. The oldest ‘ twin-culture ’ farms 
in Dalarne had 10 courses ; and now such farms occur in many 
places worked in from 6 to 16 courses, these last often having 
a double sowing of clover and grass, one after a manured 
winter-corn, and another after summer-corn, which had been 
preceded by a manured and hoed root-crop. The accepted prin- 
ciples of the system of rotations are now recognised in that of 
twin-cultivation, that com and fodder-crops shall follow one 
another, so that straw-crops shall alternate with foliage-crops ; 
and therefore the ^twin-culture’ farms are arranged in such a 
manner that their rotations include several years of clover and * 
grass. The last-mentioned farms are the best adapted to the 
agricultural circumstances of the country, and permit — in con- 
sequence of the grass being left down for several years, as well 
as the more extended cultivation of root-crops — a profitable 
rearing (Hollanderei) and dairy husbandry, to which general 
attention is at present devoted to such an extent that a not 
inconsiderable exportation now takes place, both of .butchers^ 
animals and dairy products.” 

The principle of the Swedish rotation of crops is very simple. 
The chief bread-corn used by the people is rye, for although 
bread is also made of wheat, barley, and oats, it has been cal- 
culated that the average consumption per head of the popula- 
tion per annum of the chief vegetable products of the farm is, 
excluding decimals, rye, 5 bushels ; wheat, 3 pecks ; barley, 
3 bushels ; oats, bushel ; peas, If bushel ; and potatoes, 7^ 
bushels. 
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To grow rye in so northern a climate as that of Sweden, it 
should be sown in the beginning or middle of August : and as 
it does not succeed unless the land has been allowed to get stale 
before seed-time, the preparation of the seed-bed should be 
completed by the middle to the end of July. Thus, as a rule, 
no crop is taken in the year in which the rye is sown. Com- 
mencing, therefore, with a bare fallow, which is always dunged, 
and sometimes receives a small dressing of superphosphate as 
well, the second year will see the harvesting of rye or wheat, 
on which clover and Timothy-grass had been sown in the early 
spring. The land remains in grass for two or three years or 
more, and is then cropped with oats for another two or three 
years in succession, unless the second white crop is barley in the 
place of oats. 

This is the prevailing rotation, especially with the smaller 
farmers, and in the more remote districts, where rye would be de^xr 
to purchase on account of the expense of transit ; but a few of 
the more calculating farmers in other districts have come to the 
conclusion that a crop which practically monopolises the land 
lor two years must cost a great deal of money by the time it is 
placed in the granary. Therefore they have sown a portion of 
their fallow-course with roots, and taken barley instead of winter- 
corn the second year. Some farmers take a root-course after the 
ley-oats, and then a crop of oats or barley before the bare fallow, 
while others, again, have long rotations, including several years 
of grass, ..or intercalations of green crop every second or third 
year. The following are examples ; — 


Mr. Imr Kylherg, Gras- 
' iorp, <m Wmern. 

1. Fallow (chiefly sown 

with a green crop). 

2. Bye or Wheat. 

3. ) 

4. >OraBS. 

5 . J 

6. Oats or Barley. 

7. Green Crop. 

3, Wheat, 

9. Oats or Barley, 
to. Turnips. 

11. Rye or Wheat. 

12. Oats or Barley. 


Mr. Steinbech^ Chidhem, near 
FalhOping. 

1. Bare Fallow. 

2. Bye or Wheat 

3. Barley. 

4. Green Crop. 

5. Turnips with Dung, 

6. Barley with Clover, &c. 

7. Grass, out. 

8. Do. do. 

9. Do. do. named), 

10. Do. do. 

11. Do, f(^. 

12. Do. do. 

13. Do, do.^ 

14. Barley. 

15. Oats. 


Mr. FogelmarJct TTaZt near 
Gefie. 

1. Bare Fallow or Turnips. 

2. Bye (after bare Fallow), 

or Barley (after Tur- 
nips), 

3. Grass, out. 

4. Do. do. 

5. Do, do. dunged. 

6. Do. do. \ aftermath 

7. Do. do . ) grazed. 

8. Oats. 

9. Oats. 


Other variations of the national system of rotations witt 
mentioned in the sequel, but the preening illustrate some joints 
of interest. Mr. Kylberg^s farm is dear the southernmost shore 
of Lake Wenern, and his object is to have dne-fotirth of his 
land in artificial grass, one-fourth in winter-corn, a thW fourth 
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in summer-corn, and the remainder in green-crop, which is 
either turnips, tares and oats, buckwheat, &c., cut green for 
the cattle and horses. Mr. Steinbeck’s farm is farther north, 
and consists of much stronger land ; his rotation is a good 
illustration of the system of keeping such land in grass 
for seven or eight years, and also of a by no means uncommon 
plan of taking turnips after a previous green-crop, generally 
consisting of tares and oats cut green. This rotation may 
be conveniently contrasted with the short course adopted by 
Captain von Braun, at Rydaholm, near Wara, also on strong 
land in the same district; viz. Q) fallow, mostly bpe; (2) 
wheat or rye ; (3) and (4) grass ; (5) oats. This shift has tiie 
disadvantage of keeping nearly one-fifth of the farm unproduc- 
tive every year; but Captain von Braun thinks that he is 
repaid by his large crops of com, which he puts at 4^ quarters of 
wheat and 9 quarters of oats per English acre. The third rota- 
tion given above is taken from a farm much farther north — ^in 
fact, many miles north of Stockholm. It also illustrates in 
every essential particular the characteristic rotation in Norway, 
as well as the following improvements upon the ordinary shifts : 
the growth of turnips on half the fallow-course, which generally 
necessitates the growth of barley instead of rye on that half the 
next year ; the grass being manured the third year ; and only two 
crops of oats taken in succession, instead of the three or four that 
are customary in Norway and the north of Sweden. 

The following rotation, pursued by Mr. Hay, of Jonkoping, 
the Managing^ Director of the celebrated match-factory, on a 
small farm in the neighbourhood of that town, illustrates in its 
latter stages a somewhat exhaustive style of farming, which could 
only be followed successful!}" by the aid of a liberal expenditure 
on artificial manures, and the high feeding of a numerous head 
of stock. The rotation is, (1) tares ; (2) wheat ; (3), (4), (5), 
and (6), grass ; (7) wheat ; (8), (9), (10), wheat, bartey, or oats, 
according to the condition of the land. It should be noted that 
Mr. Hay has been in the habit of applying his farmyard-manure 
to the fallow-crop, about 150 lbs. of superphosphate per acre to 
each corn-crop, and poudrette, purchased from the factory people, 
to his grass-land. He also has good strong land, and a climate 
which permits wheat to be sown as late as the beginning of 
September. 

The following ^Table, showing the acreage in Sweden under 
each kind of crop, under bare fallow, and grass under rotation, 
for the years 1867 to 1872, indicates a very remarkable uni- 
formity of farm-practice under the system of cropping which 
I have termed the national rotation — 



TabiiB VIL — Snownsra the Aobeagb in S^wbdbn undue each kind ok Crop, Babb kallow, Grass, Forests, &c. 
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CULTIYATIOISr OF THE LaND. 

Fallow .* — The bare fallow is generally prepared by ploughing 
the oat-stubble 6 or 7 inches, before the season is too far advanced 
in the autumn. Early in the spring, that is to say, in the 
month of May, it is harrowed, and then either ploughed again 
or worked with a native kind of scuffler called an ard, illus- 
trated in Fig, 4. The farmyard manure is always applied to 


Fig, 4 . — Sketch of the Jrd, Irdret^ or Order. 




SECTION 


A. Beaxn. 

B. Sole. 

C. Iron share. 

D. Iron vertical shaft to reghlate depth of 

work Taj the holea r and the pinp. 


E E. Digging-breasts. 

F. Handle. 

G. , Hinder vertical shaft, supporting thd 

handle. 

G Iron collar. 


this shift, either wholly or partially, and is got on the land 
about the end of June or beginning of July.. It is turned under 
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by means of the plough or the ard, and the land is afterwards 
harrowed, and allowed to settle, so as to be fit for rye-sowing 
by the beginning or middle of August, or for wheat-sowing 
about a fortnight later. Just before sowing, the land is finally 
worked with a heavy harrow, or a native quadrangular im- 
plement, called a “ sladd,” a sketch of which is given in Fig. 5. 


Fig. 6 . — The Sladd. 



Plan of one-half the length of the implement, showing the side fhat may he used as a harrow and 
acraper, the other side being plain, and used as a roUer or dod-crosher when wdfdited. 

A. B. Longitudinal beams. c. d. Iron staple for the attaOhment of the 

0. n. Transverse beams. horses or buUocks. 

a. a. Harrow teeth (iron). e. a. Iron damps. 

b. &. Iron scraper, f. p. Iron collars. 

This and the ard are wooden implements ; but iron ploughs of 
native manufacture and good quality, though perhaps wanting 
in finish, maybe purchased in Sweden at very low prices. Some 
farmers, like Mr. Insulander, of Claestorp, whose bare fallow 
follows turnips or vetches, manage to cart a portion of the 
on to the land, and to plough it in, during the brief autumni 
I have stated that a portion of this course is sometim^ sown 
with tares, to be cut green in - July,' and followed by rye or 
wheat 5 or with turnips followed by barley. In oithei case the 
seed is got in as early as the season will permit, , Mr. Hay 
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grows tares on the whole of his faliow-conrse on strong land, and 
sows wheat early in September ; hut he was long looked upon as 
a madman by the neighbouring peasant-farmers. The official 
returns for Sweden well illustrate the national practice ; and they 
show that, taking the average of the years 1867-72 indusiye, 
949,630 acres were annually planted with winter-corn, while 
928,337 acres were in bare fallow. 

Rye or Wheat — ^Rye-sowing commences about the begins- 
ning of August in the central districts, and wheat-sowing fol- 
lows immediately afterwards. In the more southern regions, 
especially in Scane, rye is not sown until about the middle 
of September, and wheat is put in as late as the first week in 
October. Amongst the best farmers the quantity sown is about 
two bushels per acre ; but 14 to 15 pecks is not uncommon on 
peasant farms. According to the Swedish returns the quantity 
of seed used for winter corn varies from *59 of a tunna per tunn- 
land (9 pecks per acre) in Jemtland (a high northern district), 
to as much as a tunna (15 pecks per acre) in Elfsborg Ian. In 
Malmohus Ian (the most southern province) the average quan- 
tity given in the official statistics is *79 tunna per tunnland, or 
12 pecks^per acre. 

The seed is generally sown broadcast on the bare fallow, 
which has been manured and prepared as already described. If 
tares or other green crops have been grown on the fallow, it is 
usual to apply to the land a dressing of 150 lbs. of superphos- 
phate per acre when preparing the seed-bed for winter-corn. 
These practices, however, are found very rarely except on large 
estates farmed by the owners, and on the farms held in connec- 
tion with the agricultural schools and colleges. On farms of that 
stamp the winter-corn would also be drilled. Wheat is not 
unfrequently harrowed in the spring, but rye is not touched. 

Harvesting is generally got through during August or the 
early part of September, and most commonly with little or no 
extraneous help. The Swedish official returns give the average 
crop of winter-corn for the last eight years at about 19 bushels 
per acre ; but I met very few people who would own to less than 
twice that quantity. No doubt the very best farmers, having 
good land, their own property, may reckon upon getting from 30 
to 35 bushels or more per acre in fair years ; but I was frequently 
told of such harvests where the stubble did not bear out the , 
assertion. 

Grass . — ^ITie seeds are sown on the young wheat m rye 
in April, frequently, and preferably, in some parts of Sweden, 
while the snow is still on the land. Some idea of the mixtures * 
used may be gained by the following examples. (1) On a cen- 
tral farm near Skdfde, between the Lakes Wenem and Wettem, 
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14 lbs. Timothy grass, 7 lbs. red clover, lbs. white clover, 
and 7 lbs. alsike, per imperial acre ; (2) on a much more 
northern farm, near Gefle, the quantities were, 18 lbs. Timothy, 
9 lbs. alsike, 4 lbs. red clover, and 2 to 2^ lbs. white clover, per 
imperial acre ; and (3) on a farm near the south-eastern shore of 
Lake Wettern, 13 lbs. Timothy grass, 10 lbs. red clover, 7 lbs. 
alsike, and 4 lbs. trefoil, per imperial acre. 

, The grass remains, as we have seen, from two or three to as 
many as six or seven years. In the shorter rotations it is usually 
cut once in the first year or two, and either partially or entirely 
fed the third. In the case of longer rotations it is cut three or 
four years, being dressed with lime or compost the second or 
third year, and cut the last three years. Some farmers, how- 
ever, prefer to alternate the mowing and feeding ; while others, 
again, never feed anything but the aftermath. As a rule the red 
clover disappears, more or less, after the first year, and then the 
value pf the Timothy grass is felt. 

The spring climate of a large portion of the south of Sweden 
renders the growth of good grass a very difficult achievement. 
The comparatively warm days of that season are succeeded by 
very frosty nights, and this alternation of nocturnal frosts and 
diurnal thaws not only destroys the roots of the grasses, but also 
honeycombs the land in a very remarkable manner. I was told 
that north of the Gotha Canal, where the advent of spring is 
later but more pronounced, there is not the same difficulty ; and 
it is quite within our own experience that grass and wheat both 
suffer severely from repeated and violent fluctuatidns of the 
weather, in the form of alternations of wet and dry periods, 
or of frosts and thaws. The shortness of the summer season 
must also, as already suggested, reduce the average of the crop 
of grass. 

The quantity of land in Sweden sown with grass and fodder 
crops in rotation is 1,654,544 adres, of which only 320,360 acres 
are returned as pasture, and the remainder are mown. 

Oafo.—The grass is generally ploughed in the autumn about 
six inches deep, after having been limed, byj the best farmers, 
if the land is strong; it is then left until the end of April or 
beginning of May, when it is harrowed, and sown with about 4 to 
4J bushels of oats per imperial acre. The seed is harrowed in, and 
nothing further is done until harvesMime, which generally fi^s 
about the end of August to the iniddle of Septejmber, accor(^ib%i 
to the season and district. When oats follow a previous;(Oinii* 
crop the method pursued ; is tibte same, except that this Ibest 
farmers apply from 150 lbs. to 2 cwt. of supeiphlJSj^te or 
Mejillones guano p^ imperial acre. . Good cre^ to 

he from 36 to 48 bushels per imperial acre, ‘ . 
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Barley . — ^This crop succeeds either oats or turnips in the 
greater portion of Sweden and Norway ; hut in some favoured 
districts it is taken after sugar-beet. Barley-sowing follows the 
oat seed-time ; and the land is prepared very much as that for 
oats after a previous corn-crop. Many good farmers, however, 
who take barley between two crops of oats, give a dressing of 
farmyard-manure to their barley-land. In that case the manure 
is carted on to the land early in spring, to the amount of 10 to 
15 tons per imperial acre, and is either ploughed or harrowed 
in according to the strength of the land. The barley is sown 
generally about the beginning to the middle of May, except in 
Scane, where it is got in by the middle of April. Four bushels 
of seed per acre, generall}*' of the six-row variety, is not an 
unusual quantity; and the average quantity of seed used for 
all kinds of spring-corn in the years 1865-72 inclusive, ac- 
cording to the official returns, is no less than bushels per 
imperial acre. The crop varies very much according to cir- 
cumstances, being largest after sugar-beet; for a very good 
farmer it may be put down at 36 to 40 bushels’ per acre, but 
rising to as much as 50 under very favourable circumstances. 
The official average crop of spring-corn for the whole kingdom 
of Sweden in the years 1865-72 inclusive, is 23’8 bushek per 
imperial acre ; and the extent of land sown is, on the average of 
the six years ending with 1872, as much as 1,979, 198 <acres. 

When barley is taken after turnips' or beetroot the land re- 
<juires no preparation in the autumn, and in the spring it is 
merely harrowed or “ sladded,” sown, and the seed harrowed in. 
The assertion that the crop after beetroot is so superior to that 
after any other crop may be accepted as the truth without much 
•question, on account of the comparatively heavy manuring, and 
the carefql cultivation which the land receives in preparation 
for that crop, as well as the careful cleaning during its growth. 
Drilling spring-corn is not generally liked in Sweden. The 
time of spring-sowing is also a matter on which differences of 
opinion prevail, and my notes contain records of practice varying 
from the middle of April in Scane, to as late as the beginning of 
June on Mr. Swart 2 ’s farm not far from Wadstena. When I saw 
this farm in the middle of September, the late-sown six-row 
barley was still green, but giving the promise of a very heavy 
Tetum if it could be safely housed ; and I have every reason to 
believe that the exceptionally dry autumn which prevailed in 
Sweden this year brought this risky speculation to a successful 
issue. It seemed more hazardous than its avowed object — ^the 
reduction of annual weeds — would warrant. 

Tamips . — ^A root-course is comparatively rare in the rotations 
pansued on Swedish and Norwegian farms; although a certain 
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breadth of potatoes for home use is generally grown. Turnips- 
are sometimes taken after oats instead of barley, on either the 
whole or a part of the course, and in other cases on part of 
the fallow course, which is then followed by barley instead of 
rye. The stubble is ploughed in the autumn as for bare fallow,, 
and harrowed in the spring ; or if the ploughing cannot be done 
in the short autumn it must be a first consideration in the spring. 
About the middle of May the land is grubbed to the depth of 
10 inches, harrowed, if possible, and set out in ridges from 24 to 
28 inches wide, with the double-mouldboard plough. Farm- 
yard manure is laid in the drills to the amount of 15 tons per 
acre, and 1 to 2 cwt. of superphosphate added. The ridges are 
split, and about 4 lbs. per acre of turnips sown. This is an 
advanced system of turnip-cultivation, and is rarely to be seen. 
More frequently no farmyard-manure is applied, and the super- 
phosphate is sown broadcast directly after the spring harrowing. 
The land is ridged, and 7 or 8 lbs. of turnip-seed drilled per 
imperial acre. 

The cleaning of the land is mostly performed by means of a 
bow-scraper which works in the furrows, and the plants are 
thinned and singled by children to about 10 inches apart. In 
October the roots are lifted, topped and tailed, and stored in 
long pits or pies, or in houses, for use as required during 
the winter. The total extent of land under all kinds of root- 
crops, in Sweden, has averaged only 24,177 acres for the years- 
1867-72 inclusive. It will be seen in the sequel that the 
reason why turnips are not more extensively grown, is that on 
most of the farms in the Scandinavian Peninsula the prin- 
cipal object is dairying. It is not that the climate prevents 
their cultivation or renders it difficult, for throughout the 
country, from Malmo in the south to GeSe in the north, I occa- 
sidnally saw exceedingly good crops of swedes and of white and 
yellow turnips. 

Sugar-beet — This root is grown on a fair number of farms 
in the south apd centre of Sweden, in localities near certain 
towns, such as Landskrona and Wadstena, where sugar-factories 
exist. The crop is generally sold to the sugar-makers at a price 
equal to rather more than 21 ^. per ton, which may be increased 
to nearly 24s. in the winter-season in some districts. From one- 
fifth to one-sixth of the weight of the roots may be bought back 
as pulp, at prices varying from 13s. 4td, per ton, in the case of 
the larger percentage, to I 65 ., or even I 85 . 6 d., in the ff the 
smaller. It is of course obvious that the quality of the pulp 
is better in the latter case, as the difference beti^een tJte larger 
and smaller percentage of weight retunied as p^p consists 
almost entirely of water- 
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The following method of cultivation is pursued by Mr. Swartz, 
of Hofgaxden, near Wadstena, who grows annually 100 acres of 
sugar-beet after barley. The stubble is ploughed in the autumn 
as soon as possible, and if the weather permits, the land is gone 
over afterwards with the ard. The dung is carted out and spread 
during the winter to the amount of 10 or 11 tons per imperial 
acre. In the spring the land is cultivated, or rather, deeply har- 
rowed, twice or thrice in cross directions ; the depth reached 
being about 7 inches. After this, about 2 cwt. of superphosphate 
(containing 15 per cent, of soluble phosphate guaranteed) is 
sown per acre, and harrowed in. About 28 lbs. of seed per acre 
is then drilled in rows about 18 inches apart. This operation is 
pe!rformed between April 28th and May 10th as a general rule, 
and is always the earliest spring-sowing on Hofgarden. Rolling 
is a favourite practice with sugar-beet growers, but Mr. Swartz 
never practises it. The argument is that it hastens vegetation, 
but Mr. Swartz prefers to get in his seed as early as possible on 
well-prepared land, and in view of the trying and uncertain 
spring climate in his locality, to carefully avoid any mode of 
procedure that would unduly hasten its germination. 

When the plants are sufficiently grown to enable the rows to 
be seen, the land is horse-hoed between them, and the plants are 
weeded. The horse-hoe is used a second time, and the plants 
are then singled to about 9 or 10 inches apart. The next 
operation is performed with a “ beet-lifter,” but with the shares 
arranged, at this stage of the cultivation of the crop, to act as 
a grubber between the rows, working as deeply as can be done 
by a pair of horses, generally about 7 inches. This same imple- 
ment is employed as a “lifter” when the crop is ready, the 
shares being turned to work beneath the roots. The cultivation 
of Mr. Swartz’s 100 acres of sugar-beet necessitates the emplo}"- 
ment of 40 boys, girls, and women, during the season, at an 
average wage of 8rf. per diem. 

Harvesting is done by boys and women at from 15s. to 18s. 
per acre, including the collection of the roots and the leaves, 
each into a separate heap for every half-acre cultivated. The 
leaves-are not regularly heaped, but are collected together, and 
taken off ^ required for the cows, each of which gets about 
3 imperial stone per day, the average produce of an imperial 
acre being something under 3 tons of leaves. Mr. Swartz assured 
me that the leaves of the sugar-beet would stand an immense 
amount of severe frost without injury. The roots are made into 
long heaps on each half-acre (Swedish), covered with earth, and 
sent- to the sugaa>factory at Wadstena^as desired. The crop 
varies from 12 to 18 tons per imperial acre. 

The following details in the method of cultivation pursued by 
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Mr. Tranchell, a sugar-manufacturer, on his farm of Sabyholm, 
near Landskrona, in the south of Sweden, exhibits some im- 
portant divergences of practice. The stubble is ploughed in the 
autumn to the depth of about 10 inches, either by horses or oxen. 
In spring, a good tilth is obtained by harrowing, and the land is 
then sown with about 150 lbs. per acre of bone-dust, a similar 
quantity of guano, and 75 lbs. of potash-salts. These manures 
having been harrowed in, the land is rolled, and then drilled with 
from 20 to 25 lbs. of seed per acre, in rows 18 inches apart, the 
plants being eventually set out to 10 inches apart. After drilling, 
the land is rolled again, and if necessary, in consequence of be- 
coming baked, it is harrowed about eight days afterwards. 
When the plants are about an inch high, the horse-hoe is 
passed between the rows ; and this operation is repeated five or 
six times during the summer. When the plants have three or 
four leaves, they are thinned out and singled by hand. Early 
in the summer they are cleaned, and the earth raked away from 
the roots, by women at about lOd. per day, each imperial acre 
occupying one woman from seven to ten days. About the end 
of June, or beginning of July, the roots are again covered with 
earth, by means of a horse-hoe, after which they require no 
farther attention until harvest-time. 

The beetroot harvest in this district generally falls about the 
beginning of October, and is done at from 185. 6<i. to 225. per 
acre, including pitting and covering with 12 inches of earth. 
Mr. Tranchell finds that the roots contain an average of 12 per 
cent, of , sugar ; and he also informed me that most of the 
farmers from whom he purchases roots do not claim their pri- 
vilege of buying back the pulp, an abstention that doubtless 
pays him very well indeed. The cost of manual labour in thp 
cultivation of sugar-beet amounts to 3Z, per acre, on an average of 
300 imperial acres of this crop grown annually by Mr. Tranchell. 

Without going into fiscal matters, it may be worthy of mention 
that Mr. TranchelFs factory at Landskrona commenced work in 
1850, but that it remained the only one in Sweden until 1869, 
although many experiments were made in the interval in most 
of the southern and central provinces of the kingdom. In 1869, 
however, another factory was built near Stockholm, and was 
followed, in 1870, by one near Malmd, at Arlof ; and in 1871, 
by the one referred to near Wadstena, as well as by others near 
Halmstad and on the Ljung estate. In addition to these fee- 
tories, and as accessories to them, it has been attempted 
out the process of manufacture in its. earlier stages ,upi^ large 
farms, and to forward the crude product ^ the 

factories for the completion of the manufacturing and refining 
processes. 
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Potatoes . — Throughout Sweden and Norway potatoes, are gene- 
rally grown; but it is chiefly in Hedemarken, in the latter 
country, and in the southern provinces of the former, that they 
are cultivated on an extensive scale for the manufacture of spirit. 
In round numbers, 350,000 acres were planted in Sweden in the 
year 1872, and the crop amounted to 45,000,000 bushels, or 130 
bushels per acre. Taking the bushel to weigh about' half a 
hundredweight, this would give an average production of 3 tons 
5 cwt. per imperial acre. By Table VIL, p. 183, it may be seen 
that the average quantity of land under potatoes during the six 
years included in it was 331,776 acres, and that the cultivation of 
the tuber has during that period been progressively extending. 
According to the oflScial returns, the average crop for the eight 
years ending with 1872, was 116*9 bushels per imperial acre. 
The cultivation of the land is the same as for roots, and the 
potatoes are planted from the end of April until the third week 
in May. ' The crop is chiefly harvested by women, who work in 
gangs, numbering in some cases twenty or thirty people. The 
women receive 7^. to 8^?, per day, and as many potatoes as they 
can eat, and the overseer about 1^. 8rf. per day. These long 
rows of women, on their knees, getting the potato-harvest with 
their fingers as much as with their hoes, and superintended by a 
man, who walks to and fro keeping them at it, seemed to me tho 
most disagreeable examples of agricultural labour to be foi;ind in 
Sweden, and especially in the province of Sc&ne. 

PuUe . — On an average, according to the ofEcial returns, about 
130,000 acres of pulse-crops are grown in Sweden every year. 
A proportion of this area doubtless consists of tares grown on the 
fallow-course preceding winter-corn; and the greater portion 
of the remainder is taken after ley-oats on a part of the course, 
in place either of barley or a second crop of oats. The cultivof- 
tion of the land in the first instance has been already described 
under the head of bare fallow ; and in the second case it would 
be the same as for barley. The official returns for Sweden 
further give the average amount of seed used as SJ bushels per 
acre, and the average crop as 16*3 bushels. ^ 

Tobacco . — ^This crop is cultivated in the neighbourhood of 
Stockholm and other large towns, from which plenty of manure 
and occasional labour can be obtained. The total amount of 
the crop throughout the kingdom has not been published, but I 
have seen as much as 10 acres of tobacco on one farm in the 
south, and the quantity grown near Stockholm alone has been 
stated at more than 200 tons per annum. As a rule it is grown 
year after year on the same land, which is very heavily dressed 
with town-manure and guano. 
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Habtesting. 

TLq climate of Norway and the North of Sweden renders 
the harvesting of the crops in good condition somewhat diffi- 
cult. I was therefore curious to learn what expedients, if any, 
were resorted to in the case of wet or frosty weather ; for even 
snow in harvest ” would not be looked upon as a miracle in 
some of these northern regions. The most common plan is to 
spit the sheaves on poles, which are planted in the field for the 
purpose, in long rows, at equal distances from pole to pole, and 
from row to row. Either the poles are stuck through the sheaves, 
or the sheaves are bound to the poles in couples, one on each 
side, as in Fig. 6. The number of sheaves piled one above the 
other varies according to circumstances, but generally an interval 
is left between the lowest sheaf and the ground, unless it is occu- 
pied by an upright sheaf forming a support for the horizontal 
ones above. Peas, tares, &c., and frequently even clover and 
grass, are dried by being hung across rails, ox a kind of hurdle 
or fence, on the plan of a common clothes-horse. 

Fig. 6 . — SheaveB hound to Poles to hasten their drying, as practised in 
Sweden and Norway » 



Reaping-machines are slowly making their way (the American 
“Buck-Ejs^e” is most often seen) ; but their more general adoption 
is retarded by the existence of so many open parallel drains^ — 
which are rendered necessary by the sudden thawing of the snow 
in the spring — as well as. % the fact that the regular staff df 
servants engaged by the year to work on the farm in summer joS 
in the forest in winter is so large as to render the Scaadiniiirian 
farmer comparatively independent of mechanical aida/i^-fhe 
operations of reaping and mowing. * % , 


you xr»— s. s. 
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Live Stock- 

The annexed Table (VIII.) gives the number of head of farm 
stock in Sweden in each of the years 1865 to 1872 inclusive, and 
the number in Norway in 1865. Comparing the Swedish figures 
for 1872 with those already ^ven (Table VII.), of the quantity 
of land under cultivation and in natural grass (exclusive of forest 
and mountain-pasture) in that country in the same year, the num- 
ber of horses, cattle, sheep, and pigs, per 100 acres in Sweden, 
and those in Great Britain, according to our own Agricultural 
Returns (also exclusive of mountain pasture), are as follows — 

Horses. Cattle. Sheep. 

; : — — 

Sweden 4-0 18-9 14*9 3*6 

Great Britain .. .. 6*8 18*1 90*0 8-9 

A reliable comparison with Norway cannot be given ; but if we 
assume the acreage of land under cultivation in Norway in 1865, 
given in the Agricultural Statistics of Great Britain for 1873, 
to be approximately correct, then the number of live stock per 
100 acres was as follows : — Horses, 5'1 ; cattle, 33*3 ; sheep, 60 ; 
and pigs, 3’2. It is tolerably clear, however, that the 2,840,500 
acres of land stated in our own Statistics to include all kinds of 
crops, hare-fallow, and grass, cannot include the natural grass of 
the Saeter, which, throughout Norway, almost entirely supports 
the stock of cattle and sheep during the summer month^ and 
also, to a certain extent, furnishes the hay for their winter keep.* 

It should also be mentioned that, in addition to the stock 
included in Table VIIL, Sw-eden possessed 118,438 goats in 1872, 
and Norway 290,650 in 1865, as well as 101,750 reindeer. 

Hoeses. 

The average number of horses per 100 acres of land, exclusive 
of the forest and mountain pasture, is, both in Sweden and Nor- 
way, much less than in England, although the short season for 
farm-work, the demand for horse-labour in the forests, and the 
comparatively small mileage of railways, are conditions that all 
point to an opposite result. It must, however, be remembered 
that, on the one hand, the Norwegian and Swedish cattle include a 
large number of draught-oxen, amounting in Sweden to probably 
at least 2 per 100 acres, as the total number of oxen is equal to 

* I regret that I have been unable to make use of the official statistica relating 
to the cultivation of <he land in Norway, as my calonlations of the quantities into 
English weights and measures gave results tnat were evidently erroneous, when 
compared with similar calculations relating to Sweden and Denmark. 
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2*5 per 100 acres of agricultural land. Then, on the other hand’,, 
it must equally be borne in mind that only about three-sevenths 
of our English horses are used in agriculture (one-seventh are 
brood-mares and young animals, and the remaining three- 
sevenths are used for non-agricultural purposes), though what is. 
the proportion used in the cultivation of the land in Sweden and 
Norway the published statistics do not enable me to ascertain. 

In Norway there are two distinct breeds of horses, namely, the 
larger, or Gudbrandsdal breed, and the smaller, or Nor^ord 
breed. The latter is well known as the compact and hardy 
dun-coloured Norwegian pony, from 13 to 14 hands high, with 
dark legs, mane, and tail, and a dark stripe along the back* 
The Gudbrandsdal horse is somewhat larger, without any speci- 
ality of colour, and has its home, as its name implies, in the 
district of Gudbrandsdal, in Hedemarken. Pure specimens of 
the latter breed are now rarely seen, as it has been very much 
crossed with Danish blood. Some hundreds of horses are annu- 
ally exported from Norway, chiefly to Sweden. 

The following descriptions of these breeds, translated from 
Mr. Smitt^s ‘ History of Norwegian Agriculture,’ ^ will further 
elucidate this subject : — 

The horse of the Pjord districts is distinguished hj a very compact and 
powerful build in proporrion to its size. , The Wd is sometimes a little roughs 
hut most often well-formed ; the forehead is broad, and smoothly united with 
the straight nose ; the ears are small, on the inside thickly covered, or filled, as it 
were, with rather long hairs; the eyes are lively, and have a gentle expression 
md the dispositioE of the animal is generally ftiendly and docile. The head 
is rather stiffly connected with the neck, which is short, thick, and strong, 
with a short stiff nape and a strong mane. The back is most often straight ; 
the loin short and broad ; the buttocks broad and strong, sometimes straight, 
hut more often somewhat slanting ; the chest is broad ; the legs small, hut 
strong and well placed ; the hoofs small, commonly black ; the hams oftejt 
somewhat crooked, hut strong, with little disposition to spavin. The chest is 
vaulted and deej), the shoulder sometimes a little oblique, the fianks short. Taken 
as a whole, this horse may be said to be rather short than long in the body. 

“ The colour is most usually yellow — dun-coloured yellow — white, or mouse- 
grey, with a mixture of black in the tuft of hair on the top of the head and 
the tail, black along the middle of the mane, a black stripe along the back ; 
and black, black-grey, or brownish feet from the fore-knee and the bgi n to- 
the hoof, with black cross-stripes on the hack of the fore-kuee, and black hoofs.. 
In general it may also he observed that the outer streak and the points of the 
ears are black. A brown colour, with black tuft of hair, black mane, tail, and 
stripe along the back, black feet and ear-points, is very frequent. How far 
this colour originally belongs to this race, or has been introduced through, 
crossmg with foreig^n breeds, would ^haps be difficult to decide with any 
certainty, but that it is due to crossing may perhaps be considered as the 
most probable. The size is usually about 13 to 14 hands, reckoned from 
the mane to the uppermost streak of the outer side of the hoof. 

* ‘Hetnorske Landhrugs Historie i Tidsrummet 1815-1870.’ Af J. Smitt. 
Christiania, 1874. - ^ 
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“ The Gudhrandsdal horse has, in all probability, partly obtained its pre- 
sent characteristics through crossing with Danish breeds. It is known that 
.about the middle of the last century, and the period immediately succeeding, 
Danish stallions were introduced into Gudhrandsdal for stud purposes. 

“ The Gudhrandsdal breed is larger than the Fjord horse, about 14 to 16 
hands, sometimes rather bigger, and shows evidence of something having 
been done for its improvement, through a more careful selection of sires, as 
well as through better treatment in rearing. 

The head, as a rule, is more delicate, the ears larger, with more lively motion. 
The judges of horses in the Gudhrandsdal district are particular about the horse 
having the right sort of ears. The eyes are large ; the neck not exactly long, 
yet longer and not so stiff as in the Fjord horse ; the nape and the connection 
between the neck and the head is better in the Gudhrandsdal horse, and it 
frequently has a very fine bearing. The back is rather straight ; the -buttocks 
sometimes straight, but often somewhat slanting ; the chest is deep, and the 
ribs vaulted. The whole frame is proportionately somewhat longer than that 
•of the Fjord horse. The legs are strong and well placed. Altogether this 
breed is strongly built. 

‘ “ The colour is more often brown, with black tuft of hair on the head, 
black mane and tail, and sometimes black feet. Chestnut, grey, and black 
horses of this breed are also frequently to be met with.” 

^ In Norway, Government stallions, for the use of the farmers 
of the several districts, are placed on conveniently situated 
farms. I visited such a farm, between Christiania and Drammen, 
which was 500 feet above the sea-level. The stallion was of 
the Gudhrandsdal breed, and the covering fee was 13^. 6rf. per 
mare, if they went to him, but if the horse went into the hills 
the fee was IZ. 2s. 6d. per mare. This stallion had covered 
56 mares last season. The fees went to the Government, and 
the farmer wai;s allowed Is, l^d. per day for the horse’s keep. 

In Sweden there are three State establishments, similar to the 
French JSaraSj on a tolerably large scale. They are all under 
the supervision and control of the manager of the chief establish- 
ment at StrSmsholm, in Westmanlands lan^ where 75 stallihns, 
71 mares and fillies, and 2 geldings were kept at the time of the 
latest returns. At Flyinge, in Malmbhus Ian ^outhern Sweden), 
there were 34 stallions, 23 brood-mares, and 53 young horses. At 
Ottenby, in Oland, there were 61 old and young stallions, 105* 
mares and fillies, and 8 geldings. There were also 7 stallions 
in Malmohus Ito, and 5 in Christianstad, which had received 
Government premiums as stud animals. 

The farm horSes of Sweden are much lighter than those 
generally seen on Eijglish occupations; and although occasionally 
of considerable stature, they are jfrequently wanting in brea(|flh 
and power. It is very rare to see more than two homes befdm a 
plough, or any other implement used for the cultivation M the 
soil;, but, as already mentioned, the land is rarely if WS3r so 
strong as that of our stiflF clays, while the severe frosts of the 
long winter penetrate to a great depth, and consid^l% lighten 
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the work of the farmer. The short period during which the' 
land can be worked necessitates the keeping of a large staff 
of draught-animals^ and the comparatively small draught-power 
attached to a plough, of course means, in many cases, com- 
paratively shallow cultivation. On a very well-managed and 
characteristic farm of 1460 acres (360 being permanent pasture, 
and three-sevenths of the remainder in artificial grass annually)- 
there were 34 horses and 28 oxen employed in working the 
farm, or more than per 100 acres under cultivation. On 
‘ a Norwegian farm, 500 feet above the sea, there were 8 horses, 
to cultivate 130 acres of arable land in the short summer, but 
of course they were employed in the forests during the winter. 
On a farm of 360 acres, tluee-sevenths in artificial grass, in the- 
south of Sweden, where the summer is much longer, there were 
6 horses and 16 working oxen, or 6 draught-animals per 100 
acres ; while on another of 600 acres of arable land, also in the 
south, but with less artificial grass, there were 28 horses, or 4^ 
draught-animals per 100 acres. The contrast presented by these 
last instances seems to suggest the well-known fact of the supe- 
riority of horses over oxen for farm-work. 

The most instructive facts relating to horse-labour are those* 
famished me by Mr. Swartz, of Hofgl,rden, who has 600 acres, 
under the plough, over 500 acres in artificial grass left as long- 
as possible, about 80 or 90 acres of permanent grass, and 500 
acres of forest Practically, the farm-work for the horses is con-*, 
fined to the 600 acres of ploughed laud, on which there is* 
no seed-course; but it is found necessary to keep 44 horsea 
and 10 oxen, out of which 6 horses are employed iu carrying: 
water, milk, &c., leaving 48 draught-animals to work 600 acres, 
or 8 per 100 acres.* Mr. Swartz has everything weighed and 
measured, and eveiy transaction carefully entered, an elaborate 
system of bookkeeping being thoroughly carried out by his 
clerks. Therefore, remembering that two years ago I somewhat 
startled the Farmers’ Club by stating that it required as much 
land to keep ^ horse as would supply the necessary food for 
seven or eight men, I begged Mr. Swartz to give me his calcula- 
tion of the quantity of land which was required to produce the 
food of each of his horses annually, taking average crops as 
the basis’ of calculation. This he did as follows : — The daily 
food of his horses conksts of 10 lbs, of oats (8 lbs. crushed and 
2 lbs. ground), 12 lbs. of hay, and 15 lbs. of straw per day, 
the whole year through. The average crop of 1 tunnland of 


♦ ^!^is proportion is not larger than on oth^ farms, except in the south, if the 
cnantity of land which requires horse-labour in any one year he alone token into' 
the caleulation. 
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oats is 1600 lbs. ; of straw, 2400 lbs. ; and of hajj 3000 lbs. 
Therefore the account is — 


10 lbs. per day of Oats = 3650 lbs. -i- 1600 lbs. \ 
15 lbs. „ Straw = 5475 lbs. -s- 2400 lbs. / 

12 lbs. „ Hay = 4380 lbs. -f* 3000 lbs. 


= 2i Tunnland. 


Total 


Bi „ 


The oats and the straw are thus taken as grown on the same 
land ; and the total, 3f tunnland, is equal to exactly 4^ imperial 
acres. The working oxen get 20 lbs. of hay, 15 lbs. of straw, 
and 2 lbs. of meal per day, or the produce of 2J tunnland of 
hay, 2 J of straw, and ^ of com, or not very much less than the 
horses. If, to simplify the calculation, we take the whole of the 
draught-animals at the horse figure, then the produce of 216 acres 
of land is consumed by the animals which are found necessary for 
the cultivation of 600. . Or, in round numbers, one-third of the 
crops go to feed the draught-animals employed in their cultiva- 
tion. It may, however, be urged that all this should not be put 
to the debit of the farm, as the forest utilises part of the horse- 
labour in winter ; but the important consideration from the agri- 
cultural point of view is that the work of the farm could not 
be done with fewer horses. Then again, Mr. Swartz has only 
500 acres of forest, and in the winter his horses are occupied 
for six weeks in carrying firewood to the farm-steadings and 
labourers’ cottages, and a portion of the remaining time in 
carting out manure. In the summer the men are up at six, and 
in the fields with their horses by seven, working until , twelve. 
They resume at two, and work until eight, with an interval of 
half-an-hour between half-past four and five o’clock, 

PosUng Stations . — sketch of the hqrses and horse-keeping 
of the Scandinavian Peninsula would be incomplete without 
some notice of the national and somewhat peculiar system 
of posting, which supplies the chief means of travelling in 
those districts where the railway has not yet penetrated. Theo^ 
retically, by law, the farmers of each defined district are bound 
to supply in turn, and at a fixed tariff, horses required by tra- 
vellers, who may either order them beforehand by sending a 
messenger in advance (f&rbud), or may take their chance of 
finding horses at liberty at the successive stations. In the latter 
case, should there be no horse at liberty, and no other traveller 
in advance at the station, a horse must be furnished in 
two horses in two hours, and so on hut if the travellelr ie^!i<#e- 
stalled, he must wait patiently hh^ turn, until the prevjMoiibcte^rs 
have been served, before the counting of bis hours cosBimleneeS; 

On most of the highroads, the sts^ns, whi<^^ a£so the 
inns of the rural districts, are now let. jby confeaeS ixf a p<^t- 
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master, who takes the responsibility off the farmers by. con- 
tracting to supply travellers, at the Government tariff, either 
with his own horses or with those which he may hire by 
private contract, in case of need, from such farmers or other- 
persons as may be willing to let. 

When driving in Dalecarlia (Dalame) from Falun, I was unable 
to send my iorbud papers, and I was therefore obliged to take my 
chance all along the route. At the first station, about 10 miles 
from Falun, there were two travellers before me, each of whom 
wanted one horse, therefore I was compelled to wait three hours 
before I could proceed another 12 miles on the road. By the 
time the second station was reached it had become too dark to 
proceed farther that night, so I had to resign myself to sleeping 
at this posthouse, which was fortunately much better appointed 
than the previous one. 

French and German having proved of no avail, I was alike 
startled and relieved at hearing the postmaster’s wife answer my 
forlom-hope question, Do you speak English?” with, Waal, 
I guess I dew some,” given with a pronounced Yankee drawl, 
flavoured with a Swedish accent, I secured her services as an 
interpreter in obtaining information as to tibce management of 
the station. Her husband receives a subvention of about 100?. 
per^ azmum from the district, the contract being made for a 
period of five years. In return for &is sum he is obliged to 
keep horses for travellers, and let them at the Govemihent 
taiafi^ as follows ; — 


Janaary . 

February 

March . 

April 

May 

June 


2 horses. 


2 

2 

3 

6 

5 


» 

» 

n 

97 


July 

August 

September 

October .. 

November 

December 


5 horses. 

4 
4 


99 


3 


99 

» 


If additional horses are required at any time he is hound to 
g^t them at any cost within the stipulated time, and charge 
only the proper tariff to the traveller; therefore he actually 
ketfps^ 12 horses all the year round, and is thus, generally 
speaking, independent of external aid. 

That this contract is not unprofitable may be inferred from 
the fact that the postmaster is in his second term of five years, 
for which he has accepted a somewhat smaller subvention than 
he received during his first term. 

I shoidd add that this postmaster owns about 15 acres of 
land, which he cultivates in the usual manner, namely, fallow, 
followed by rye sown out with seeds, which remain 3, 4, or 
5 years, and are succeeded by oats for 2 or 3 years. Sometimes 
six-row barley is taken instead of one of the crops of oats. Five 
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snilchTCOws and two or three young cattle are kept in addition 
to the horses, for which, of course, a large quantity of food is 
annually purchased. 

Cattle. 

In the far north a small white hornless breed of cattle (the 
Finn A<?) exists, more or less in a state of nature ; but I did not see 
any specimens of it. Prof. Nilsson has suggested that this breed 
may have descended from the extinct Bos longifro^ Owen.* 

The only breeds that require . description oS economical 
grounds are the Thelemark breed of Norway, and the so-called 
Herrgardsrace of Sweden, while the influence of crossing with 
foreign breeds, in enhancing the production of meat and milk, 
is even more important than the inherent capabilities of the 
native races. 

ThelemarTt Br^eed. — With regard to this breed I cannot do 
better than quote the following description of it by my friend 
Mr. Tveter, the Manager of the Royal Farm at Ladegaardsoen, 
near Christiania, making only such alterations in verbiage and 
such omissions of detail as its publication in England seems to 
render desirable : — 

The Thelemark race is one of the few constant races of cattle, perhaps 
tlie only one, which Norway possesses. It is a well-defined mountain race, 
which, as its name denotes, has its home in Thelemark, and is found purest 
in the upper districts, Siljord, Hvideseid, dfc. 

The animal is small. Full-grown cows rarely attain a greater weight 
than 660 to 770 Ihs. ; but it must be remarked that they increase consider- 
4ibly in sige when put on better food than usual, particularly if this takes 
pla^ at an early age. Thus on the Boyal farm at Ladegaardsoen there are 
-cows which, after having remained some years on good food, have attained a 
weight of 1000 lbs. and upwards. It is the usual scanty winter-feeding in 
Thelemark, in addition to early calving, which throws fliem back in their 
growth. In the summei>— from Midsuinmer till tjie middle of September— 
the cows are kept in the mountain-pastures, where they usually have excel- 
lent grazing, but also firequently suffer much from cold and had weather, as 
sheds are seldom erected fbr their protection. The great abundance of good 
summhr-grazing often induces the keeping of more cows than can be properly 
fied during the long winter, for which reason the produce in milk is during 
that time extremely small ; and in the spring the animals are usually lean, and 
in bad condition. 

“ The most remarkable points in the Thelemark breed are the slender form, 
■small head, with loi^ well-shaped horns (nearly always furnished with 
buttons), the spri^tly Inovement, and the bright colouring. This last varies 
very much, from quite white till tolerably dark ; but ^usually the variaAk^^ 
.are those of red, spotted and brindled. Most of the ^imals are red^pid, 
jspotted, or dappled, but the somewhat rarer brindled colour is 
handsomer.f &side3 the colour,, the horns are very chamctcrisriOT'liluc^ess 

* * Annals and Mag. Nat. Hist,’ 2nd Series, vd. iv. 1849, 0. 423.; , , . 

t The colour is generally confined to the sides and' head,flie and belly 
visually remainiiig white.— H. M, J. 
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Q polled ’) cows are relataviily rare, so that some people even maintain that such, 
are not pnTe-<hred. The horns should he loi^ and slender, of transparent 
suhstauce, r^larly curved outwards, and a little forwards ; a width between 
the tips of the homs of 24 to 30 inches is not of uncommon occurrence. The 
head must be small and fine; the eyes large .and lively; the nostrils large^ 
and the ears thin ; the neck should be long, the body round, with straight 
hack and broad hind-quarters. The milk-signs and the skin are naturally, in 
this as in every other milking race, of great importance. 

« The Thelemark breed is peculiarly a milking breed. On the Boyal farm 
at Ladegaardsoen the best milking cows have been of this race for the last , 
three years, although animals of various breeds have been kept, and some 
rather large ones of 1000 lbs. living weight and upwards. The stock has 
therefore in the course of the last few years been changed almost exclusively 
to Thelemark cattle. Thus the cow * Risoie ’ milked in 1868, 646i gallons;, 
in 1869, 720 gallons ; in 1870, 6894 gallons, or on an averse of 3 years 6854 
gallons, with a living weight of about 790 lbs. English weight, that is nearly 
9 lbs. of milk for each 1 lb. living weight annually, a result which bears com- 
parison with tile best foreign milking breeds.* Usually the Thelemark cows 
do not milk highly immediately after calving, seldom more than 34 gallons 
daily, hut they maintaiu the yield evenly, and do not remain long diy. It 
is also not usud that newly purchased animals give so rich a yield at first as 
afterwards ; but yet we have instances of cows which have given above 3000- 
pots (637 ^ons) in the first year. However, such instances do not justify 
'the notion that so high a yield is according to rule among newly-purchased 
Thelemark bowsjt it is naturally only in the case of exceptionally fine 
animals ; usually we must he well satisfied when a cow wei^iing 660 to 
770 lbs. gives 426 to 530 gallons of milk on regular good food.} 

** Like eveiy other go5d milking breed, the Thelemark cows are very 
liable to milk^fever ; f(»r which reason it is very important to them on a 
low diet for some time befw and after calving. 

^ The Thelemark breed has been improved during the last few years, by 
reason of the greater attention paid to the selection of breeding-stock, and by 
better keep. The State has canm a general exhibition of cattle to be held every 
autunm at Siljord, and this has been of great advantage to the district. Besides 
the prizes distributed and the lectures delivered^ there has been formed spon- 
. taneously during the exhibition time a oattlo^market, on rather a large scale 
.in relation to Norwegian cireumstauces, where people from ^fierent districts 
of the country meet to buy and sell. Large herds are sent, away every year, 
and the cows are distributed over nearly the whole county, &me animalS' 
have also gone to Sweden ; and in 1869 His Majesiy the l^g purchased six 
young animals, which are at Ulriksdal. One of these, which in same y^r 
gained the first prize at Siljord,* was an uncommonly fine animaL 

“ Some people were at first afraid that the race would degenerate in Thele- 
mark, as many of the best prize animals were sold away ; but it has been 


* A fall^ appears to lurk in this argument, which suggests that the annual 
yield of milk per lb. living weight is a correct standard of excellence. If this 
were true, a cow which m«3e meat and milk concurrently would be regarded as- 
unprofitable, in comparison with one that gave as much milk but became lean 
during the process. — M. J. 

t According to the official statistics the average production of noilk in 1865 
(the date of tiie last Agricultural CTensus) was under 210 gaUons per cow. — 
H. Id. J. 

{ It order that it may not be thought that the above is an isolated instance,, 
we refer to the report of Mr. Lindequist (Government Farm Superintendent) for 
1866, in which 6 Thelemark cows from various districts are instanced which all 
gave more than 3000 pots in one year; one of them even 3584 pots (761 gaUons). 
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proved, on the caotrary, that year by year animals more worthy of the prizes 
come to the exhibition, naturally because the interest in better breeding is 
awahened, and people now can afford to feed better, the prices within the 
last twenty years having nearly doubled. The price of good animals varies 
now from 5Z. lls. to 6Z. 13s. 6^., and some few remarkable animals have been 
even sold for IIZ. 2s. Zd, and upwards. 

“ The time as well as the place for the" exhibition are judiciously chosen ; 
in the middle of September fiie cattle return from the mountain-pastures, and 
those of most districts must pass by Biljord. Therefore thousands of animals 
pass through this place ; some are driven past, but most of them stop at the* 
place of exhibition; partly in order that some of them may be shown, but 
chiefly in order to*s6ll. There is thus opportunity to make purchases in a short 
time, and, if requisite, of animals which are perfectly alike in shape and colour.* 

“ The greatest defect in the Thelemark breed is that the value of the 
animal to the butcher is very small. When a cow has to be slaughtered on 
account of age or accident the value of the meat is very little. The bulls are 
small and insigniflcant, and when put on good food become sluggish and un- 
serviceable; so that it would seldom pay to purchase them for breeding. Ayr- 
shire bnlls; have therefore been used successfully for crossing, and the mixed 
prog^ turned out extremely well. The cross does not pin anything 
in milkiUig qualities, bnt usually retains the mother’s structure with the greater 
fulness of body wMch distinguishes the Ayrshire breed, giving it a much 
'hi^er value for the butcher. In Thelemark no mixture of strange blood is* 
considered judicious, and therefore the prizes are only given for the pure 
breed ; but for the agricultural districts the cross is to he recommended. 

“ l?^Ue the Ayrshire breed, as well in Sweden as in Norway, has of late 
years fallen into discredit on account of its liability to tuberculi* disease, no 
symptom of such disease has hitherto, so far as we know, been observed in 
the mixed progeny. Snch balfblooa beasts have, at. the Boyal farm at 
LadegaardsSen, attained a weight of XlOO lbs., and have been sold for 11^. 5s. 
to the butcher ; while old Thelemark cows seldom fetch more ihau 5Z. 12s. 6^?. 
to 15s. As ap instance of young Thelemark beasts having also had a fair 
value to the butcher, we may mention in M&y this y^ar a five-year-Kild cow, 
weighing 8§0 lbs,, and a three-year-old bull, weighing 990 lbs., were sold for 
, export to Bi^land at 13. 2s. 9d* per cwt. live weight.” 

In further' elucidation of the charactersi and appearance of this 
breed I give overleaf a. woodcut copy of a photograph of two of 
the prize cows at the last Gothenburg Agricultural Show, which 
were afterwards* purchased by the King. Their diminutive size- 
is well indicated* by the stature and attitude of the servant. 

It may be added that the export to Great Britain of animals 
of this breed is not likely to become extensive, as the expenses, 
which amount to between 2Z. and 31. per head, bear too large a 
proportion to their gross value, while the risk incurred by the 
voyage from Christiania to the ports of England and Scotland 
is so great that dealers^ express no inclination to increase the 
prices hitherto offered (see p. 219), . . [ij 

— r ■ „„i„ — ^ 

* The exhibition was held m 1874 on Monday, 18th September! 'TOe mad IC 
Siljord is best via Skien, whence a steam-vessel pHes through a canal 

with locks upio the lake Nordejo, from the upper end of which ^ fe&veller can 
post the samemay to the exhibition. Thelemark is widely for Its natural 

beauties, and on that account is visited by a great many traveSera every year* 



f. — Com of (he Thdmctrh Breed (from a Pliotoyrcq>h). 



Beport on the Agriculture of Sweden and Norway. 205' 

Swedish Country Breed. — ^According to popular tradition, this 
treed, now very variable in its characters, was introduced from 
Holland about 150 or 200 years ago. Mr. Dannfelt, however,, 
assured me that they are a cross between the polled white race 
of the north of Sweden and some red cattle from Eckenforde, 
in Holstein, which were brought into Sweden by Swedish 
timber-merchants during the reign of Charles XL, circa 1680, 
and placed on the Royal estate of Stromsholm, where some 
are still to be found. Most of the country cattle are some shade 
of red, with a certain amount of white, especially about the face, 
but not so constantly as with our Herefords; the colour also 
varies from nearly yellow to a deep red. The best specimens 
are red with blackish points (see Fig. 8), in this respect resem— 


Fig 8.— of £he Swedish HeirgS^rdsrace (from a Photograph). 



bling the Angeln breed, as well as in being excellent milkers. 
I should also mention that the Rev. J. Storer, of Hellidon, 
Northamptonshire, having directed my attention to the value of 
pictures as indicators of the origin and history of cattle, I found 
some by Dutch masters of, the seventeenth century, incl^j^ 
one (No. 572), by Paul Potter, in the Stockholm Museum^ Wmm 
might well have been taken for portraits of the ordins^ ifewedish 
cows with white faces. , \ ' 

It is now very rare to meet with the Swedish cattle pure j , 
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^nd on account of the difiSculty of procuring good bulls, at- 
tempts at tbeir maintenance as an improved pure breed have 
been practically abandoned. The best type is known as the 
Herrgardsrace^ or noble’s race, a name which formerly distin- 
^ished it from the less-cultivated type that was bred by the 
peasants. The distinction is. still maintained nominally, al- 
though it is now more a matter of feeding and general treatment 
than of pureness of blood, which it is almost vain to look for. 
Mr. Dannfelt has had one cow of the Herrgardsrace which 
gave as much as 920 gallons of milk per annum, and others 
yielding from 575 to 690 gallons have not been uncommon on 
the Royal estates. At the same time it should be mentioned 
that peasants’ cows do not yield anything like this quantity, 
from 200 to 300 gallons being a high average. 

The ordinary system in Sweden, formerly more general than 
it is now, is that only the sifialler farmers rear their cattle ; and 
that as their heifers begin to breed 4hey sell the older cows to the 
larger farmers. The peasant looks upon the sale of his cows 
as the principal source of his income in coin of the realm ; 
therefore his object is to keep as many heifer-calves as possible. 
In the comparatively short summer there is generally plenty of 
food for them, but during the long winter they axe l^f-starved. 
The people concerned have become so habituate to this mode 
of treatment, that they now, in very many instances, conscien- 
tiously believe it to be based on a rational system of cattle- 
breeding. They say, ‘^if we fed the stock better during the 
winter they would run to meat like your Durhams.” How far 
this treatment conduces to make them ‘^run to milk” may be 
inferred from the iact that the annual yield of milk by peasants’ 
cows is generally calculated at from 150 to 250 gallons, while 
not a few large herds of Shorthorn-crosses average 500 and 600 
gallons per head per annum. 

The prevailing system pays the large farmer well enough, 
because he buys cows, such as they are, at a time when they are 
beginning to yield the largest quantity of milk, namely, after 
having dropped two or three calves, at a price varying from 61. 
or 71. to 12i or 14/., according to circumstances, the highest prices 
being obtained in the neighbourhood of Stockholm and some 
other large towns for exceptionally good milkers. Universal 
testimony goes to show that the yield of milk may be enorm- 
ously increased, even in cows that have been badly fed as calves 
and heifers, by a judiciously liberal diet ; and it is scarcely 
conceivable that the cows could be reared by their purchasers 
at so small a cost as the price usually paid for them. 

It will be seen by Table VIIL on page 195, that more than 60 
per cent of the cattle in Sweden, and more than 70 per cent, of 
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those in Norway, are milch-cows ; and that in Sweden, of the 
remaining 40 per cent. 24 are young cattle, and only 16 bulls 
and oxen, the latter being chiefly used in the cultivation of the 
land. Thus the production of milk, and not of meat, is the 
great object of the Scandinavian farmer. 

Following out the national practice a little farther, we find 
that nearly all the male calves are . slaughtered as soon as they 
are born ; and on the larger farms the female calves share the 
same fate, with the exception of from 8 to 10 per cent, where 
the herd is home-bred, to keep up the supply of cows in place 
of those which become barren, or are rendered unprofitable by 
reason of age. A few male calves are sometimes kept to be 
reared as working-oxen, and one or two for use as bulls. 

The calves are frequently killed before they have suckled, but 
in some instances they'tire kept a day or two, and sold to butchers 
at prices varying from 5s. to 10s. per head, otherwise they are 
consumed on the farm. When a farmer has a superior breed of 
-cattle, whether of the native or a foreign race, or a cross, he gets 
iiigher prices for his calves, both from farmers in his neighbour- 
hood and those at a distance. In such cases, either a price is put 
upon the value of the animal when bom, and a certain sum per day 
charged for its keep, or it is sold at a certain age at so much per 
pound live weight, without regard to the special qualities or ex- 
cellencies of the individual animal. 

Old cows of the native race are not often fattened for sale. 
’Generally the attempt to fatten would be a failure, and if it suc- 
ceeded would not pay. Working-oxen appear better adapted to 
the feeding process, and sometimes make up to about 1500 lbs. 
live weight, at from 8 to 10 years old. Many farmers get their 
working-oxen, as they do their cows, by purchasing them either 
direct from the peasants or at public markets, when 5 or 8 years 
old, at an average price of 141. or 15Z. each. These animals are 
bred by the peasants, and used by them until they become large 
and strong enough to fetch a good price. 

As a rule, the calves are dropped at all times of the year ; but 
the best farmers, unless they send their milk to a town, en- 
deavour, if possible, to obtain cows that will calve soon after 
they are tied up for the winter, preferably about the beginning 
-of November. Two reasons are usually given for this preference: 
in the first place, both milk and batter bringbetter prices duxing 
the winter ; and in the second, it is said that cows which l^gin 
to milk soon after they go into the house, give one milidto: 
and a second when they are turned out to grass in the 

In Sweden, the cows are turned oul about the be^@Axng of 
June, and remain oh the grass untile the beginning ci October, 
, but the practice in such matters must vary with the 



208 Mepcrt on the AffricuUure of Sweden and Norway. 

climate of the different parts of the country. Some farmers, es- 
pecially those who sell their milk in a neighbouring town, keep 
their cows in the house all the year round ; while others keep in 
only their best milkers. Feeding in the house inrolves a large 
amount of labour on the part of the cattle-men, and almost a& 
much adjustment of the Tnenu as for a civic dinner. Cows are fed ‘ 
either two or three times a day, and milked during the progress 
of each meal, which lasts from 2 or 3 hours, in the latter case,, 
to as much as 5 hours in the former. The following extreme 
examples are illustrative, the numbers denoting the “ courses ~ 
A, (1) water, as much as the cows can drink, given in buckets ; 
(2) 5 lbs. hay ; (3) 2 lbs. bran mixed with chaff; (4) long straw.. 
This allowance is given three times daily, and J lb. of linseed- 
cake is added to both the morning and evening meals. B, (1) 
5 lbs. hay ; (2) 5 lbs. beetroot-pulp, given at twice, after having 
been mixed with 2 J lbs. pea-straw ; (3) cribs cleaned out and 
water given ; (4) 4 lbs. cavings and 2 lbs. oil-cake ; (5) 5 lbs. hay. 
Another meal of similar composition, but substituting an ad- 
ditional 5 lbs. of hay for the 2 lbs. oil-cake, is given in the 
evening. C, 20 lbs. of beetroot-pulp, 4 lbs. rape-cake, and 
2 lbs. crushed oats, mixed together with cut straw, and divided 
into four equal portions. The cows are fed with this mixture 
four times daily, and, in addition, get long straw after the last 
milking. * , 

Another example, taken from as far north as Gefiie, shows that 
the cows there a&o get 15 lbs. of hay in the course of the day, as 
well as 15 lbs, of grains, 2 lbs. of oats, fermented by the addition 
of water to a mixture of those ingredients, and cut straw and 
cavings. The, cows axe fed three times a day, and each meal 
lasts from 2 to 3 hours. 

Again, going to nearly the extreme south of Sweden, I find in 
my note-book that on an average good farm of 600 acres, the 
allowance of hay to each cow was 3000 lbs. for the wintei' 
months. It is important to draw attention to this matter, as it 
must have a considerable influence on the cost of production of 
milk, and the cost of rearing calves! 

English Breeds and Swedish Crosses. — ^Specimens of various 
foreign breeds have been imported into Sweden from time to time, 
both by the Government and by private individuals, for the purpose* 
of crossing with the Herrgardsrace, as well as for the foundation 
of various herds. In the years 1848-50, Ayrshire and Pembroke- 
shire cattle were imported from Great Britain, as well as All^uer 
and Volklander beasts from Bohemia. The Ayrshires were 
distributed throughout the country, and placed at Government 
stations, so as to facilitate their use for crossing with the country 
cattle in different parts of the kingdom. The experiment did not 
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succeed, as the breed was found to be generally subject, both in 
^Sweden and Norway, to tubercular disease of the lungs. The 
^Government herds were therefore sold off. Nevertheless, Ayr- 
shires are still kept in most districts of Sweden ; for although 
Tthey cannot long stand the climate, it does not appear that their 
‘Ci'osses with other races inherit this susceptibility to any great 
Kistent. Gradually, however, the Ayrshire is being displaced 
^by the Shorthorn, the greater hardiness of which is now rarely 
^contested. 

At the date of the last returns, the following numbers of 
foreign cattle were at the several Government stations : — 



From this official return it appears that the Government has 
sold off all the English cattle, with the exception of the Shorts 
horns at the Agricultural College, at Alnarp, near Lund, and at 
the farm of Sabyholm, not far distant. The fact is, that the 
assistance of the Government is no longer needed in this matter, 
many English cattle being, when importation is not prohibited 
oh account of cattle-plague, annually purchased through private 
•channels, notwithstanding severe but doubtless necessary regula- 
tion^ including three weeks’ quarantine at the port, three months’ 
isolation on the farm, and sundry inspections and certificates. 

Shorthorns were first taken to Alnarp in 1862 j and are now 
met with all over the south of Sweden, The chffimon Yorkshire 
cattle are generally preferred to pedigree Shorthorns, as tha:^ 
is a prevailing idea that the use of the pure breed canstes,; ife 
•diminished production of milk* There can be no question that 
most of the fashionable strains of Shorthorn blood w^M'^^not 
jpay *to keep as dairy cattle ; at liie same time them is to 

believe that the almost universal dislike to pedigisee btifls that 

VOh* XI.— S. S. ... 3? 
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prevails throughout Sweden is founded more on prejudice than 
on practice. A few facts in illustration of the effect of breed in 
the production of meat and milk may be worth consideration by 
the dairy-farmers of both England and Sweden.* 

Lieut. Hansen, of Gammalstorp, near Grastorp, finds that the* 
old peasants’ cows cannot be fattened, and must be sold for next 
to nothing ; while the Ayrshire cross will scale 1000. lbs. live 
weight, and fetch about 15Z., the market price having recently 
risen from Zd. to 3|J. per lb. 

Mr. Fogelmark, of Wall, near Gefle,has hitherto kept a cross* 
of Swedish and Ayrshire, and has found their production of milk 
to average from 400 to 430 gallons per annum. The average 
yield of Swedish cows bought from peasants, even though well 
fed, does not exceed from 290 to 350 gallons per annum, while 
similar cows, with peasants’ food, do not produce more than from 
180 to 230 gallons of milk per annum. 

Mr. Tranchell, at Sabyholm, near Landskrbna, keeps East 
Friesland cows, and a cross of Shorthorn on the Holstein Marsh 
cattle. He finds that the former give an average of about 575 
gallons of milk per annum, and the latter an average of only 
460 gallons ; but on the other hand, the greater adaptability of 
the cross^to fatten makes the total result about the same. ' Both * 
%'aiieties"yield most milk when the cows are about 8 years old ;* 
but they do not keep the cross-bred cattle so long as the East 
Frieslanders before fattening them. 

Count von Platen, at KuUa Gunnarstorp, keeps a cross of 
Ayrshire and East Friesland. The cows give an average of 460 
gallons of milk per annum, and are sold lean when no longer 
profitable in the dairy. 

Professor Nathorst’s results with pedigree Shorthorns and 
Yorkshire cows, at the Agricultural College at Alnarp,~are given 
on page 212. 

Mr. Swartz, of Hofgarden, who began with Swedish cows in. 
1856, at first decided to sell off all that did not yield an . average 
of 200 gallons per annum ; he now keeps a cross of Shorthorn 
on the Swedish Herrgardsrace, and has an average milk-return of 
460 gallons per head, selling off all cows that do not yield over 
400 gallons per annum- This cross nicks remarkably well, 
the produce l^ing larger, age for age, than either of the parent 
breeds. The calves are generally sold at 4 months old, on the 
following system : — a sum of 11s. 3d. (10 rd. Swedish) is charged 
for the calf when bom, and (20 ore Swedish) per lb. live 

♦ Oa this point bady Pigot has given some interesting exmnples in an * Ex- 
tract fiom a Chapter addressed “ To the Small Farmer/' ' from a worh about to ap-- 
pear, but in the mean time published as an appendix to the ‘Private Catalogue* ‘ 
of her Shorthorn herd for 1874. 
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weight at the time of sale. At four months old the heifer-calves 
weigh from 300 to 340 Sw. lbs., and the bull-calves from 340 to 
400 Sw. lbs. ; the prices will therefore vary between 3Z. 17^. 6rf. 
and 5Z. 

Mr. Axel Dickson, of Kyleberg, near Wadstena (whose farm 
win presently be described in detail) breeds nothing but Short- 
horns, though he purchases young cattle for feeding purposes, 
chiefly of the Shorthorn-Swedish cross. He finds that the 
average production of milk by Shorthorn herd is nearly 520 
gallons per head per annum. 

The preceding details, selected as among the most precise and 
illustrative cases of which I took notes, show that the native 
Swedish cows kept by the peasants on poor food produce only 
about 200 gallons of milk per head per annum, and that the old 
cows are worth very little as beef; that by better treatment the 
same kind of cow may be brought to produce at least 50 per , 
cent more milk, while a cross of Ayrshire will not only double 
the first-mentioned milk-production, but give a butchers’ value 
to" the old cows. The result of crossing the native breed ‘with 
Shorthorns is still more favourable, both for meat and milk; and 
Mr. Tranchell’s experience leads him to value the adaptability 
to fatten,* which an infusion of Shorthorn blood confers, at not 
less than 100 gallons of milk per annum. 

Manxigenmd of Shorthorris in Sweden, — ^The details of the 
management of a Shorthorn herd in the climate of Sweden will 
doubtless be read with interest by Shorthorn breeders in the 
Unit^ Kingdom; and although the . selected locality, Alnarp, 
is in the favoured province of Scane, the method pursued there 
shows that the Shorthorn is by no means too delicate an animal 
to be reared in provinces much fixrther north. 

At the time of my visit last autmnn, the Shorthorn herd 
consisted of about 40 females, most of them bred &om asrimals 
which had been purchased in England, and evidently selected 
for their dairy qualities. Six cows and heifers by the Gwynne 
bull “ Macdonald,” had been obtained from the herds of Mr. 
Thomas Morris, of Maisemore Court, Gloucester, and four 
cows and heifers firom that of Mr. Hewer, of Sevenhampton, 
Wilts. The former, bred from the old Strickland herd, has 
of late years been kept up with Bates blood ; while the latter 
has been, bred chiefly from Booth strains. Both are, however, 
very celebrated in the south of . England as excellent dairy hei^^ 


* What was meant to be tmderstood was no doubt the geuend ws^ pf 
asBimilatmg and utilising wbioh Ismade most manifest In 
their crosses by their adaptability to ^tteu hi a short time end 
small quantities of food. . , ' 

F'2' / 
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of pure Shortborns, and Mr. Morrises cattle especially have done 
remarkahly well in Sweden.* Two heifers had also been bred 
by Mr. Stiles Rich, whose herd in Gloucestershire was well 
known for its Bates blood and dairy qualities. There were 
also two cows of Mr. Pawlett’s breeding, and two of Mr. Hugh 
Aylmer’s, both these herds being of Booth blood. The sires 
selected for use were the Bates Third Baron Westbury,” of 
the Wild Eyes tribe, bred by Mr. Thomas Bell ; Macdonald 
Second,” from Mr. Morris’s herd; and “Prince of Athens,” 
from Mr. Barber, combining the Towneley and Booth strains. 

The herd at Alnarp also includes eighteen Yorkshire dairy 
cows, some from Mr. Hutchison’s herd at Catterick, and about 
sixty Swedish and other cows, for dairy purposes. 

Commencing with bull-calves, these get milk until they are 
six months old, namely, whole-milk for the first two months, 
commencing with If gallon per day and gradually increasing 
to double the quantity ; after the age of two months the whole- 
milk is gradually mixed more and more with skim-milk ; and 
when they are from three to four months old they get only skim- 
milk, and as much linseed-cake and crushed oats as they care to 
eat, both given dry. The heifer-calves are not allowed milk-diet 
for more than four months, half the time being kept entirely 
on whole-milk, and eventually on skim-milk, supplemented by 
crashed oats and linseed-cake. After th^ are six months old the 
diet of all the calves consists of hay, 2 lbs. of linseed-cake, and 
from 2 to 4 lbs. of oats. It has not yet been found necessary to 
seton them, as no indications of quarter-evil have been noticed. 

Cahys are kept entirely in tbe house when quite young, but 
after nine months* old they are kept out of doors day and night, 
except in the winter months. 

The cows, in winter, are fed with a mixture consisting of half 
a bushel of pulped mangolds per head, and as much cut oat and 
barley-straw as they can eat, together with 1 lb. of rape-cake. 
The mixture is left to ferment for forty-eight hours, and is given 
in two meals, one in the morning and the other in the eyening. 
In addition to this mixture their daily food consists of 2 lbs. of 
linseed-cake, 4 lbs. of oat or barley-meal, and 10 lbs. of hay, 
likewise given in two meals in the cribs, with a little water, 
before the fermented mixture. A little meal is generally reserved 
to dust over any remnant of the mixture, and thus induce the 
cows to finish it. It . is considered that the small quantity of 


In her published ‘ Extract,’ &c., already quoted, Lady Pigot mentions this 
gentleman s nerd as consisting of 106 pedigreed cows— animals that would 
supply the dairy and the butcher afterwards,*’— besides about fifty common-bred 

Cy WS» 
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rape-cake gives a better flavour to the butter, but that more than 
1 lb. per cow daily must not be given. 

In the summer the cows are kept in the b 3 rres during the earlier 
months, getting green clover ora mixture of oats, tares, peas, and 
barley (cut green). The heifers are never soiled, , as they would 
not be so hardy under that treatment ; they are, therefore, turned 
out of doors as early as the season will permit, generally some 
time in April. 

Shorthorn heifers have hitherto been very rarely sold, as they 
are required to increase the proportion of pure Shorthorns in the 
herd. Bull-calves of pedigree descent are generally sold to Den- 
mark, the ordinary price being about 8 guineas per head at the 
time of birth, and 1 rd. (Is. per diem afterwards for keep. 
Of course, special prices are asked in the case of extra good 
animals. While the pedigree Shorthorns are preferred in Den- 
mark, the farming of which is nothing if not dairying, it is 
remarkable that in Sweden very few people will look at any- 
thin more “ pure ” than the Y orkshire dairy cross. This accounts 
for Professor Nathorst keeping both classes of stock. His legi- 
timate object is to provide for the wants of his customers, and he 
is not responsible for their taste or their wisdom. 

The average production of milk at Alnarp per cow, per annum, 
is for pure Shorthorns 500 gallons, but some of the best cows 
have given double that quantity, and Yorkshire cows an average 
of 800 gallons ; the price obtained for butter is, according to 
contract, fixed at rather more than 5s. per cwt. above the highest 
price quoted in the ‘ Berlinske Tidende ’ at the time of sale. 

Professor Nathorst informs me, as the result of numerous experi- 
ments, that in order to get good milking cows of the pure Short- 
horn breed, it is necessary to keep them rather poor as heifers, and 
to bring them early to the bull. This treatment, however, reduces 
their size and weight, and the cows will never grow so large as 
their mothers. On the other hand, if the object be to rear meat- 
producing animals, then, by keeping them well as calves and 
heifers, and not putting them to the bull until 22 months old, 
they can rear Shorthorns as large and as heavy at the same age 
in Sweden as in England ; and under such treatment the breed 
shows no sign of degeneration. 

Some further information on Shorthorns, chiefly as meat- 
producing animals, is given in the account of Mr. Axel Dick- 
son’s farm at Kyleberg (p. 231^ , ' 

Tondem Breed , — ^This is a jDanish breed that has foupd 
siderable favour in Swede% . especially with, the occupi;^ of 
heavy land ; as the male animals, on account of their la^ size 
and great weight in comparison with the Swedish, fumi^ 
draught-oxen. It will be more particularly ^described in 
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succeeding, report on Denmark ; tlierefore at present it is suf- 
ficient to state that it is a red breed, equally adapted for the 
production of milk and of meat, but not attaining special excel- 
lence in either respect. 

The average production of milk reported by Mr. C. Ekman, 
of Finspong, as that of his well-kept Tondern herd, is 460 
gallons. The lean cows weigh, on an average, nearly 10 cwt- ; 
both they and the working-oxen are easily fattened, and then 
fetch nearly the same price, without distinction of sex. 

In the summer Mr. Ekman’s cows pasture either in the mea- 
dows or on the aftermath of the artificial grasses. In the winter 
they each get per diem from 9 to 11 lbs. of hay, 4 lbs. of crushed 
oats, 1 lb. of oilcake, and straw. 


TabiiE IX. — Food List for Oslvbs on Fiskbbv and Skalp Estates. 


Week. 

! 

I 


Milk. 

Linseed- 
Meal. j 

Barley and 
Pea-meaL 

Oatmeal. 

toy. 

Morning. 

ISToon. 

Evening. 

Gallons per day. 

Pounds A voixdnpois per day. 


n 

.. 


0*14* 






2 

o-k 

0'14 

0*29 

.. 





0 

0-29 

0*14 

0-29 



« • 




0-43 

0*14 

0*29 



• • 



5 

0-43 

0*14 

0-43 






6 

0-58 

0*14 

0*43 






^7 

0-58 

0*14 

0*58 




2 

.. 

0-58 

0*29 

0-58 

0-kt 

.. 


3 

1 .. 

0-72 

0*29 

0-58 

0-47 

.. 



1 '• 

0*72 

0-29 

0*48 

0-71 

•• 


5 


0^87 

0*29 

0-72 

0-94 

0-24 

mu ' 

6 


0-87 

0*29 

0*87 

1-18 

0*47 

# • 

7 


0-87 

0*29 

0*87 

1*41 

0*71 


8- 


0*87 

0*29 

0*87 

1-88 

0*94 


9 


0*87 

0-29 

0*87 

1*88 

1*18 

m • 

10 


0-87 

0-29 

0-72 , 

1*88 

1-41 


11 


0-72 

0*29 

0’72 

1-65 

1*65 


12 


0*72 

0*29 

0*58 

1*41 

1*88 


18 


0-58 

0*29 

0*58 

0*94 

2*12 


H 


0*58 

0*29 

0-43 

0*71 

2*35 

« * 

15 


0-43 

0*29 

0-43 

0*47 

2-59 

0 • 

16 


0-43 

0*29 

0*29 

0-24 

2'S2 

0*24 ■ 

17 


0-29 

0*29 

0-29 


2*82 

0-47 

18 


0-29 • 

0*29 

0-14 


2-82 

0-71 

19 


0*14 

0*29 

0-14 


2*82 

0.94 

20 

t " 

1 

-■ 

0*29 

•• 

•* 

1 2*82 

1-18 


Note.— The linseed is given gronnd, and mixed with wann water and the 

Tnillr- 


^ From eight to ten calves are annually kept to take the place of 
unprofitable cows, the remainder (about thirty-four) being easily 
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sold to neighbouring farmers. The preceding tabular statement 
of the quantity of food given to calves for the first twenty weeks 
after birth is instructive, both for the actual information it con- 
tains and as another illustration of the precision with which such 
matters are dealt with not only in Sweden but also generally 
throughout Northern Europe, I must confess, however, that 
although such returns excite my admiration as supplying precise 
data for statistical calculations, I am somewhat sceptical as to 
whether the method which they represent, supposing it to be 
rigorously followed in practice, enaibles the stock-breeder to obtain 
the best' result from his animals — whether, in fact, the appetite 
and the assimilating power of every calf are exactly the same at 
the same age, on the principle that tubs or steam-boilers of the 
same dimensions must have the same capacity I 

Cost of rearing Calves. — ^The almost universal practice in 
Sweden of killing, generally for home consumption, nine-tenths 
of the calves as soon as they are born, prompted me frequently 
to ask the reason. The answer invariably was, that “ it did not 
pay to rear them.” It was urged that the milk was wanted either 
ibr sale or for making into butter or cheese — commodities that 
are always marketable, and that could be sent long distances at 
an expense small in proportion to the value of the article, with 
little or no risk of loss firom damage, detention, &c. In the 
north of Sweden, also, the long winter renders the winter fat- 
tening of cattle very costly, and there is thus little demand for 
young stock to be reared with that object ; but were it otherwise, 
the cost of transport would bear too large a proportion to the 
value of the animal, while, owing to the paucity of itinerant 
•dealers, the risk of loss by deterioration of value, or by death, 
would be too great to make the venture sufficiently attractive* 

It must be admitted that there is a great deal of force in these 
arguments; and until the present movements in- favour of im- 
proved breeds of cattle and improved means of communication 
have^had more time for their development, no great difference 
in the methods of stock-farming at present pursued in Sweden 
and Norway can be expected. Another obstacle^ in addition to 
those in course of removal, is the want of a certain demand 
for store stock at remunerative prices; and this cannot be over- 
come until the common cattle of these countries have been exten- 
sively crossed with Shorthorn blood, or superseded by animals 
better adapted for feeding puzposes. At the same time, it may 
also be remarked that, in districts which are in^ direct f^t^ray 
communication with the larger towns and the princ||^:i»orts, 

^ I . III.,. — . H I 

* One-fourth of a konna, said so on. , , ' , 

t One-lburtli of a Swedish lb., and so on., , " * " , 


^ 41 . , 
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cattle-feeding is on the increase, not only in connection with 
sugar-factories, distilleries, and breweries, but also on farms 
where the growth of roots has recently been extended. 

It would have been presumption in me to doubt the conclusions 
of so many practical Swedish farmers with reference to the rearing 
of calves, especially as two circumstances suggested that the pro- 
cess must be much more expensive in Sweden than in England. 
The first of these was, again, the long winter. There many, 
perhaps the majority, of the calves are born between November 
and March, and must necessarily be kept in the house until 
June, while it is the prevailing practice to keep all the young 
cattle in the sheds during the first summer, and until after the 
second winter, during the whole of which time their food consists 
largely of hay, which, in comparison with its nutritive and 
manurial power, is very expensive keep. On the other hand, as 
cheese or butter is made on nearly all the farms in question, it 
seemed to me, that calves would pay as well as pigs for feeding 
on dairy-refuse.^ In any case, I was anxious to obtain an. actual 
account of the cost of rearing calves from some reliable source,, 
and I was so fortunate as to obtain the following statementr 
(p. 217) from that mine of valuable records, Mr. Swartz, of 
Hofgarden, which I publish with his permission. 

This statement is valuable, as showing what Mr. Swartz has^ 
calculated to be the cost of rearing a heifer, on his farm, until it 
produces its first calf, at 25 months old, on the basis of the- 
money-value of the different farm-products used as food, which, 
he has deduced from a series of observations and records, ex- 
tending over many years, as the amount which they severally 
bring in, on the average, as dairy produce, after deducting the- 
cost of manufacture.* 

It will be observed that new milk is calculated at- less than 
6rf., skimmed-milk at a little over 2rf., and whey at \d, per 
gallon. The value of hay is put at the low sum of 335. 4c?.. 

¥ 3r ton, cavings at 225. 6d., straw at IBs. 8d., and roots at ISs. 4d.. 

he 70 days’ grazing is valued at no more than IZ. Is. lOJA,, 
although it occupies about half the growing season of grass, 
in that part of Sweden. Notwithstanding these low prices, the- 
calculated value of the food consumed by a two-year-old heifer 
in Sweden comes to about double the estimated cost of rearing- 
one in England. This is partly owing to Mr. Swartz’s table ^ 
being based on the estimated value of the food, instead of the* 

* Inasm-ueli as it is almost impossible to give the exact equivalent of every item 
of Swedish money in ISbglish coin, I have given ihe originsl hgnres and my 
approximate translations of them. The English totals are re-calculated from 
the Swedish at the rate of ISrd. to the sovereign, and must be taken as approx- 
imately accurate, even though they should differ slightly from the summing up- 
of tie English column. 
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Table X. — ^Me. Swaetz’s Oalotjlations of the Qiiaisttity and Value 
of the Food of a Heiebe from Birth tintil it Produces a Gale- 
at Totntt-fivb Months old. 


Value of calf at birth 

Bd. 

10 

ore. 

0 



£ 8. 

0 11 

d. 

li 

First 4 months* feeding : — 

45 kannor new milk, at 25 ore . . 

11 

25 

= 26 galls., at 5{d. .. 

.. 

0 12 

s 

511 , , sMm milk, at 9 dre .. 

45 

99 

— 294^ galls., at 2^jdl. 

.. 

2 11 

6 

2 • 66 cent", hay, at 1 rd. 25 oro . . 

3 

33 

= 2J cwt., at Is. Sd. 

.. 

0 2 

8 

2 * 66 cent^. straw, at 62| ore .. 

1 

67 

= 2^ cwt., at lOd. .. 

- 

0 1 10 

Cost at 4 months Bd. 

72 

24 

=r 


4 0 

8 

Second 4 months' feeding : — 

360 kannor ^m milk, at 9 ore 

32 

40 

s 207-^ galls., at %yt. 

.. 

1 16 

3? 

12 cenf. hay, at 1 rd. 25 ore .. 

15 

00 

= 10 cwt., at la. Sd. 

.. 

0 16 

8 

3 “ 60 cent', straw, at 62} ore . . 

9 * 60 cent', roots, at 50 ore 

2 

25 

= 3 cwfc., at lOd. .. 

,, 

0 2 

6 

4 

80 

= 8 cwt., at 8d. 

*• 

0 5 

4 

Cost at 8 months .. Bd. 126 

69 

== 


7 0 10 

Third 4 months* feeding : — 

480 kannor whey, at 2 ore 

9 

60 

= 276 galls., at }d. 


0 11 

0 

18 cent', hay, at 1 rd. 25 ore .. 

22 

50 

= 15 cwt, at Is. 8d. 


1 5 

0 

3 '60 cent', casings, at 83^ ore .. 

3 

00 

sz 3 cwt, at la l}d. 


0 3 

44 

3 • 60 cent', straw, at 62} ore . . 

2 

25 

= 3 cwt, at lOd. .. 


0 2 

e 

19*20 cent', roots, at 50 ore 

9 

60 

= 16 cwt., at 8d, •• 


0 10 

8 

Cost at 12 months .. Bd. 173 

64 

- 


9 13 

0 

Fourth 4 monthly feeding : — 
480 kannor whey, at 2 ore 

9 

60 

=:27Sgi^atid. 


0 11 

6 

IS cent', hay, at 1 rd. 25 ore .. 

22 

50 

= 15 cwt., at la. 8d. 


1 5 

0 

3*60 cent'. caTings, at 83J ore •• 

3 

00 

= 3 cwt., at 1«. Ijd. 


0 3 

4J 

3 * 60 cent', straw, at 62} ore . . 
38 • 40 cenV. roots, at 50 ore . . 

2 

25 

" 3 cwt., at lOd. «. 


0 2 

6 

19 

20 

= 32 cwt, at 8d. .. 


1 1 

4 

Cost at 16 months.. Bd. 230 

19 



12 15 

9 


iasi 9 monihf^ feeding, viz. first 200 days : — 


40 cent', hay, at 1 rd..25 ore .. 

50 

00 = 33} cwt., at Is. 8d. 

.. 2 15 64 

6 cent', cavings, at 83} ore 

5 

00 = 5 at Is. l}d« 

..0 5 64.- 

6 cent', straw, at 62} ore «• 

3 

75 = 5 cwi;at lOd. .. 

.. 0.4 "i 

64 cent', roots, at 50 ore a- 

32 

OOsr 53icwt.,at8df. .. 

.. li» 6 

2 cent', meal, at 6 rd »» 

12 

00 == 1| cwt, at 8s. .. 

4, . 

Last 70 days on grass .. •• 

25 

00 

1 7 104 


^19 17 S . 


Total 


Bd.357 U 
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cost of its production, and partly to the expensive Swedish system 
of feeding young cattle during so long a period in the house, 
and therefore to so large an extent on hay. Both in England 
and in Sweden, the cost of rearing a two-year-old heifer is subject 
to a deduction on the score of the manure made in the house. 
According to the foregoing Table, the value of this would be 
about double its worth in England, the estimated manurial 
value of the hay alone being, according to Mr. Lawes, no less 
than 5?. 16s. (76 cwt. at 11, 10s. 6tf), even if reckoned as meadow- 
hay instead of artificial grass ; while the straw, cavings, roots, 
and meal would add at least another 30s. to the estimated value 
of the manure.* 

Exportation of Swedish Cattle , — Gothenburg is the chief port 
from which cattle are exported from Sweden to England. They 
are chiefly oxen, but cows and calves are also sent. Arriving in 
Gothenburg, whether by rail or road, they are either put into 
the public lair, near the railway station, apparently a very well 
managed establishment, or they are taken to the private lairs 
belonging to the exporters, wHch are situated some distance 
from the town. The principal exporter has a lair in which he 
can put up 300 head of cattle. When kept in the public lair 
until it is time to ship them, the exporters pay about 3^. per 
hesd of cattle per diem for lairage, and extra for food acccgding 
to the season. In 1873 the charge for this item was about lOd 
jter head per day, but in the following year it was nearly double.' 
On the Voyage the cattle get a little hay and water, the latter, I 
was informed, being rendered necessary by the imperfect venti- 
lation of the steamboats. I cannot avoid taking this opportunity 
of reiterating my opinion that all such steamers should be com- 
pulsorily furnished with blast-fan ventilators, driven by steam 
irom the ordinary boiler- I have shown in my Report on the 

Trade in Animals,^t that such appliances are easily added to 
existing steamers, and are at the same time cheap and effective. 

The commission-agent in Gothenburg is appointed by the 
Agricultural Society of the district, to which he gives a gua- 
rantee-bond of about 2750Z., while the Society guarantees to the 
exporter the money which his beasts realise when sold. I was 
informed that the commission-agent is not allowed to charge 
the exporter more than 2s, Bd, per head of cattle, and about 6f d. 
per head of sheep or pigs. * The freight and other charges frpm 

* Lady Pigot quotes figures fumislied her hy Mr. Hugh Aylmer, of West 
Dereham Abbey, showing that the cost of bringing up a Shorthorn steer (by a 
pedigree bull out of a common bred cow), and fattening it off at two years (fid, is 
mt, 13s. 8d., subject to# a deduction of 71, for value of the manure, and of 3Z. for 
milk of cow for three months dfter the calf was weaned, leaving a net <sost of 
2oL 13s. Bd, Vide op, dL, pp. 64 and 65. 

t * Jotirn. Boy. Agri. Soe./ 2nd Series, vol ix. part 1, p, 235. 1873. 
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Gothenburg to the cattle-market at Islington amount to 375. per 
head, exclusive of insurance ; therefore the total expenses need 
not much exceed 2Z. per beast. 

With regard to the quality of the cattle which have hitherto 
been sent to Great Britain from Sweden and Norway, I have 
been so fortunate as to obtain the opinion of Messrs. Swan and 
Sons of Edinburgh, contain^ in the following extract from a 
letter to me, dated June 30th, 1874. It is only necessary to 
preface this extract by stating that Messrs. Swan and Sons have 
as large a trade in cattle with the European Continent as any 
firm in the British Isles, and that their statements are entitled to 
the weight due to the results of long and extensive experience. 

« Norway. — ^In 1858, one of this firin was commissioned to go 
out to buy cattle, a vessel being sent from Leith on the recom- 
mehdation of the at that time Professor of Agriculture in Norway, 
the owner commissioning us to fill her with cattle, and resell 
them here on his account. After travelling through a large 
tract of country fi:om Bergen inland, the cattle were found of so 
inferior a breed — ^bulls, cows, and heifers being grazed indiscrimi- 
nately — and the stock, never orighially of a good class, were so 
diminutive and unsuitable, that he returned with one cow as a 
sample. The Norwegian cattle, so far as we have had them, are 
much like the Shetland breed, therefore so long as they main- 
tain the present breed in its purity, they are not calculated, either 
as stores or fat, to afford this country any source of supply ; the 
best we have had this year from Christiania have averaged about 
14/. a-piece, fat, and these our consigners intimated we^e first- 
class quality^ So long as the system of in-ahd-im breeding 
is allowed, they are likely to get worse in place of better, and, 
judging from our experience, there has been no general improve- 
ment amongst Norwegian cattle since 1858. 

Sweden. — From this country we get the best and the worst 
cattle sent us from the Continent. The native yellow bullocks, 
which come from Gothenburg and Malm6, are, as a rule, plain, 
and sell very large for the money. With, in some seasons, a 
scarcity of home-bred store stock, some of our farmers have 
been induced to buy them in the autumn for fattening ; these 
have generally done wonderfully well on turnips, but their 
natural roughness, even at small prices, prevents our farmers, as 
a rule, from Buying them. There are, however, many prime fat. 
cattle. Shorthorn crosses, now raised in Sweden, which, Mme 
fat, make close on hou^e-fed cattle quotations. ' ' * 

“ Were good Shorthorn bulls introduced amongst ihe^^iliAricts 
where cattle are bred, this Couiitry could suppfe^iii^ cte <>wn 
want Of store cattle, as the native breeds have ‘sfa® itlSS. Itedihood^ 
and they would also be very materi^ly'l^provtd in symn&etiy. 
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One of our firm, lately in Aarhuus, at the Jutland Fat Cattle- 
Show, met a Swedish Professor who advocated the advantage- 
of Shorthorns being imported into Sweden. The ordinary run of 
Swedish bullocks make from 14Z. to 18Z. or 19Z. each, though 
some old work-oxen occasionally reach 30Z., and even more, wheuti 
stall-fed in their own country ; while crossed-Shorthoms from, 
the same country make, as three-year-olds, 22/. to 32/. each.. 
From Sweden therefore, by judicious Shorthorn-crossing, a large* 
supply of first-class fat cattle, as well as useful and saleable* 
stores, might readily be available. 

“At present we have large lots of calving-cows, which are* 
readily bought by Edinburgh dairymen, — foreign cows consti- 
tuting the whole stock in some dairies in the city* These make 
prices varying from 7/. to 15/. each, as a rule milk well, and 
from their small cost are less risk to the dairyman ; while when 
fat they frequently make 3/. to 5/. a-piece over inlaid price,. 
Ayrshires or Shorthorns generally losing nearly as much com»- 
paratively between purchase by the dairyman and sale to the- 
butcher. The cross in this class of stock, therefore, would 
likewise be beneficial, many of our best dairymen refusing, 
them at present from the same cause as the farmers do the store 
cattle of the native breed.^ 

Sheep* 

Although every farmer keeps a few sheep, sheep*farming, as 
we understand it, scarcely exists in Sweden and Norway. The* 
few sheep or goats seen on even the smallest farm are kept 
more for domestic use than as a source of profit, more for the 
* wool than the meat, and in some districts, as in Dalarne,. 
chiefly as the source of supply of the sheepskin jacket, which ia 
part of the national costume of both men and women. 

The province of Scane, in the South of Sweden, is the only 
district in whidb large flocks of sheep are frequently met witk 
on arable land; but even there almost every farmer whom I 
questioned on the subject told me that formerly he kept more- 
sheep, that they did not pay, and that he had reduced his flock. 
The fact is, sheep are an expensive stock to feed, and a troublesdme- 
stock to look after during the long winter, and therefore good? 
sheep-farming is most frequently to be seen in that part of the 
country where the winters are neither so long nor so severe as in 
the more northern districts. In Sweden, as in Canada, sheep 
cannot find a large, or even any, portion of their winter food for 
themselves on the pastures, as they do in England, and on that 
account must be less profitable than in this country. 

The sheep-management at Sabyholm, near Landskrona, may- 
be described as an example of the better class ; 50 Cotswold 
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■ewes and 100 Southdowns are kept, the latter breed being pre- 
ferred, although they do not clip so much wool, partly because 
short wool meets with a readier sale, and partly because the South- 
•down lambs are more easily reared. The ewes are tupped on 
seeds, about the middle or end of September, and go into winter- 
quarters about the end -of October to the middle of November, 
according to the season, when they get pea and bean-shucks, and 
•long straw with cut turnips. When the lambs drop in March, 
the ewes are still in the house, and they then receive ^^Ib. linseed- 
cake each, with some hay, in addition to their previous food. 
As soon as the lambs will eat, they are given peas that have been 
soaked in water, with a little linseed-cake and fine hay ; but 
they get no additional food at weaning-time, which is generally 
about the beginning of June. 

When the lambs are weaned the ewes are shorn ; the South- 
downs are clipped once a-year, and the ewes give an average of 
4 lbs. each ; but the Cotswold ewes give from 7 to 8 lbs. each 
in two clips, viz., in June and October. In the summer the 
sheep-stock is kept on seeds without artificial food. 

At one time, Mr. Tranchell, the proprietor of Sabyholm, had 
a flock of 800 sheep, but finding that they did not pay, he 
reduced the number to 300, one-half being breeding-ewes. I 
endeavoured to learn how it had been ascertained that the sheep 
did not pay, and found that they had been debited with all 
actual expenses and credited with all actual receipts, except that 
they had received credit for the value of only 3 months’ manure ; 
the remainder, probably that dropped about the fields, not being 
capable of collection and valuation, had been passed over as worth- 
less. Then what is the value of the “ golden hoof” in Sweden ? 

Very rarely can a true Swedish sheep be now *seen in the 
southern provinces of the country, as they have all been crossed 
for sevemi years with English Southdowns, Cotswolds, or 
Leicesters, and more rarely with French Merinos. The value of 
good racqs may be measured by the fact that Professor Nathorst, 
at Alnarp, gets about 10s. per head for his Southdown and 
Leicester tups when 18 months old. He sells his draft-ewes at 
per lb., live weight, 

♦ , Pigs. 

Almost every 'fanner in Sweden and Norway keeps pi^ 
to consume the refuse products of the dairy. Av 
ever, say that they have been compelled to abandon On 
account of their liability to measles and S€arlet-feyer#> ' 
Swedish farmers, accordhig to Mr. Juhlin Dannfelit^, are now 

' .. u ■■ , ,, , 

* < Joum. Boy. Agrio. Sou,’ 2u4 ^xies, vol viii. part 2, ^ and ^4. 
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farmer agrees to place at his disposal one, two, or more horses, 
and a cart or two, according to the quantity of milk to be de- 
livered. Lodging accommodation and wood are also furnished 
to a stipulated number of servants employed by the milkman. 

Butter-making , — Scandinavian butter has of late years acquired 
a very high reputation, chiefly owing, I believe, to the ice-water 
system of setting milk, which was discovered by Mr. Swartz, of 
Hofgarden, near Wadstena, the gentleman who has already been 
so frequently referred to in this Report. Deep cans nearly full 
of milk are placed in tanks containing a mixture of water and 
ice, having a temperature of about 39® Fahr. The milk is thus 
brought to a temperature of about 41 to 43® Fahr., and the cream 
to within 2 or 3 degrees of the milk. Butter, under this system, is 
made from sweet cream, which has been taken off the milk after 
it has stood 24 or 36 hours. Before churning, the cream should 
be warmed to a temperature of 55® Fahr. in summer^ and of 57® 
to 59^ in winter. This is done by placing the vessel containing 
the cream in one nearly filled with water heated to 98® Fahr., 
until the cream has acquired the proper temperature. Churning 
is done at the rate of 60 to 70 strokes per minute, and the 
butter comes in from three-quarters of an hour to an hour. Mr. 
Swartz finds that 100 kannor (57^ gallons) of milk will produce 
20 Sw. lbs. (18^ Eng. lbs.) of butter, 32 Sw. lbs. (29| Eng. lbs.) 
of skim-cheese, 16 kannor (9J gallons) of butter-milk, and 60 
kannor (34 ^ gallons) of whey. The price at which Mr. Swartz 
sold his butter in 1874 is equal to about 130^. per cwt. delivered 
in GSteborg, the delivery costing about 6s, per cwt. 

On some farms there is a mixed system of butter-making, 
combined with either the sale of milk or the manufacture of 
‘•‘half-tnilk’^ cheese. In such cases the milk may be skimmed 
after having stood only 12 hours, when of course a smaller 
return of buttei* per gallon of' milk is obtained, the remaining 
cream contributing, however, to the richness of the cheese. 
The chief reason for these and other variations appears to be 
thai^ owing to the very general practice of making butter first, 
and then cheese from the skim-milk, skim-cheese has become 
more or less of a drug in the market, and other ways of utilising 
the skim-milk are therefore sought after.* 

Although Mr. Swartz^s ice-water method has been almost 
universally adopted on the large and better-managed farms of 
Sweden, there are some who use it without realising that its 
object is to hasten the rising of the cream, and thus to ezs^re 
sweet-cream butter being obtainable at all seasons of the year: 
Thus I have seen a milk-house which has been altered to enable 

i , ' ' ' - ‘ ' 

* On this point see the second of Mr. Daunfelfs papers ah^dy referred to. 
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the ice-water method to be pursued, and yet the cream is still 
kept to get sour, and the butter made on the old system. 

A capital butter-making machine, originally of American 
origin, but much improved by, I believe, Messrs. Caroc and 
Leth, of Aarhuus, Denmark, is also coming into use in Sweden. 
1 therefore give the annexed plan and section (Figs. 9 and 10), 
‘which were drawn from a machine which we saw at work, by 
my friend and fellow-traveller in Denmark, Mr. F. Wilton, 
-of the East London Railway. Descriptions of the variations of 
this machine will come more properly into the Report on Den- 
mark ; but I give the annexed sketches at once for the benefit 
•of our own butter-makers on a large scale. 

The butter is placed on the circular table (see Fig. 10), the 
central portion of which is raised as indicated by the dotted 
lines in Fig. 9. By turning the handle, the bevelled cog^roller 
is made to revolve at the same time as the table. The person 
in charge keeps the cog-roller supplied, as it were, with butter, 
and the pressure ^rted during its passage between the table 
and the roller squeezes out the buttermilk and consolidates 
its texture. The buttermilk flows down the slanting table to 
the gutter (c), and through the pipe (d) to the reservoir («), from 
which it can be transferred to any other receptacle. The butter 
is prevented from adhering to the inner and outer sides oi the 
table, as well as from getting to the axis of the cog-roller by the 
scrapers (a d) ; while the upper scraper (6, Fig. 10) takes off 
uny butter that may adhere to the roller. An experienced 
attendant knows, both by the colour of the expressed buttermilk 
and by the texture of the butter, when to stop the operation of 

making’^ or working,” for which this machine is so admir- 
ably adapted. 

Cheese^^mcdting . — So much has been written about cheesy 
making, that it might be reasonably anticipated tha.t nothing 
very novel could come out of Sweden. The reverse, however, 
is the fact ; for Mr. Swartz has invented a mechanical arrange- 
ment for the manipulation of the curd, and a system of cheese- 
making, which, so far as I know, is entirely new to England. 
As this system is used to a considerable extent both in Norway 
and Sweden, a sketch Of its leading features may claim a place 
in this Report 

An ordinary metal cheese-tub, with false bottom and sides 
for receiving hot water to heat the milk and cook the curd, is 
furnished with a partial cover to the width of one-half the 
radius of the tub, leaving a circular open space in the centre. 
A spindle is fixed vertically in the axis of the tub, and carries 
jon it about 4 or 5 curd-breakers, having a width nearly equal’ to 
the internal radius of the tub, and the knives disposed in various 
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Figs. 9 and 10 . — Rlevaiion and Plan of Sutter-mahing Machine * 
used in Soandinama. 

Fig. 9.— Elbvatiok. 



Fig. 10 .— Flak. 



0 . Onide^scrapers for bringing ibo bate to the rote from the oeniral and oatside margins 
oE the table. 

b. Scraper for deaasing the loUer (a bevelled cwt revolving against the conical table). 

c. Oroove, or gutter, for conveying te batter-muk to the pipes beneath* 

4, 4. Pipes for carrying off the batter-mUlc to the r80eim,,a. 

/, Stelf. ", ‘ ' 

yOL. XL— S. IS. ' . Q 
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, directions, thus : — vertical, horizontal, from the centre outwards 
aftd downwards, and vice versd. 

The milk is heated to 77°, when the rennet is added, also 
white-wine vinegar in the pr<5portion of 1 pint per 100 gallons. 
The milk then stands for about an hour, after which the dairy- 
maid begins to work the cnrd-breaker very gently, increasing 
the speed gradually for half-an-hour, after which time the 
spindle is attached by a movable rod to a Horse-gear. The 
curd-breaker is then worked by horse-power for an hour and a 
half; during the first half-hoiir the curds and whey are kept 
at the same temperature as before ; during the second they are 
gradually raised to 90°, at which temperature they are kept for 
the third half-hour. ' The whey is then run off, and the curd put 
to stand for 24 hours on a frame with a perforated bottom, 
which allows the remaining whey to drain off. During this 
time the curd is turned, but not pressed. 

The curd is next put back into the cheese-tub for 24 hours ; 
but this time the spaces between the double sides and bottom 
are filled with ice and water, so as to reduce the temperature of 
the curd as low as possible. The. curd is then ground twice, 
salted with 2 per cent of its weight of salt, packed in frames at 
a temperature of 55° Fahr., and pressed for four days, viz., one 
day in the pres^cloth, and afterwards three days iii sewn cloth, 
in which it remains for two months, being kept at a tempe- 
rature of about 62° to 64° the first month, and afterwards cooler. 

Both whple-miik cheese and skim-cheese have been made on 
this system on a large scale, and Mr. Swartz expresses himself 
well satisfied ^th its success. The great merit which he claims 
for it is that it imparts to the cheese a richer flavour than under 
the old system could be obtained with the same percentage of 
butter in the milk. Of late, however, the state of the butter- 
market has rendered butter-maJdng more profitable than the 
manufacture of whole-milk cheese; therefore I saw, with few 
exceptions, only skim-cheese made on this system. These skim- 
. cheeses, in Mr. Swartz’s and other dairies, exhibited a remarkable 
tendency to heave,” riot in the ordinary manner nor from the 
ordinary cause (the retention of whey in the curd), hut appa- 
rently because the low temperature to which the curd had been 
subjected before being put into the press had contracted the 
atmospheric air contained in its pores. Subsequently, when the 
cheese was placed in, a temperature of over 60° this air expand^, 
and as a consequence both its faces, as well as its sides, exhibited 
a greater or less convexity. Notwithstanding this defect in 
appearance, and the overstocked condition of the skim-cheese 
market, Mr. Swartz was getting, last September, 4^. per English 
lb. ibr his skim-cheeses when three mouths old.' 
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“ Well-to-do” people in Sweden eat a very thin slice of cheese 
on bread-and-butter before dinner, or something else as an equiva- 
lent. Cheese is their Alpha and our Omega ; and the little they 
eat they like highly flavoured. The flavour is obtained by 
gradually raising the temperature of the mess,” in the course 
of the two hours occupied by the separation of the curd, from 
84° to as much as 102® Fahr., the cheese being otherwise 
made on Mr. Swartz’s method. If a cheese heaves very much 
it is sometimes cut into small pieces, soaked in warm milk, and 
re-made ; the flavour of such cheeses will* eventually be very 
high, and proportionately appreciated by the devotees of the 
SnUirdgshord* 

Cheddar ” cheese for ordinary use or for export is made 
from whole-milk, and sold at about 72s. per 120 lbs., if of good 
quality and flavour. Also butter may be made from the cream of 
the evening milk, and cheese made from the morning’s milking, 
added to the skim-milk of the evening. If very well made, such 
** half-skim ” cheese has brought as much as 64s. per 120 lbs. 
Both skim and half-skim cheese are not unfrequently made 
without the addition of salt to the curd, the cheese being in that 
case soaked in brine for a certain number of days, as is the 
practice in Holland. A sprinkling of carraway-seeds in the curd 
is also considered an improvement to cheese intended for home 
consumption. 

Yet another kind of cheese is called Priest’s Cheese,” which 
appears to have had its origin in the ancient custom of paying 
tithes in kind. A large quantity of tithe-milk was thus brought 
together periodically, and it was absolutely necessary to turn it 
quickly into a useful commodity that would keep, and so “ Priest’s 
Cheese” was made on the spot. I was informed that the curds and 
whey are heated to 90° Fahr., and kept at that temperature for a 
quarter of an hour. The curd is cut, collected, and drained, and 
then pressed together with the hand only. 

Whey-cheese has already been referred to in the first of Mr. 
Dannfelt’s papers, and described in detail in the succeeding note 
by Dr. Voelcker, in vol. vi. (2nd Series), p. 383. 

A Mbaod-hakihg Fabm. 

Having given a sketch of the general farm-practice in Sweden 
and Norway, I shall now illustrate the subject by describing 
two first-rate farms in some detail. The first of these is Mr. Axel 
Dickson’s farm at Kyleberg, near Wadstena, which is managed 
on. a system entirely different from that which has hitherto 
been described, and with the production of meat as the chief 
object of the stock-farming. The second is Mr. Axel Odelb^rg’s 
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farm at Enskede, near Stockholm, which I believe to exhibit the 
national system of farming, namely, for the production of milk, 
under its most profitable aspect. 

Kyleberg is situated in one of the best agricultural districts of 
Sweden, not far from the shores of Lake Wettem, and from 7 
to 10 English miles from the railway-stations of Skennige and 
Mjfilby, on the one side, and from the steamboat-stations of 
Wadstena and OdeshSg on the other. The district consists of a 
large undulating plain ; the land varies in strength, but is gene- 
rally of good quality. Large farms and large fields predominate ; 
and although the district, as a whole, appeared to me better cul- 
tivated than most parts of Sweden, there were comparatively few 
roots to be seen, and generally the fields bore evidence that the 
same system is pursued in this as in other districts, subject 
to a modification in the case of those farmers who grow sugar- 
beet for the Wadstena factory. 

One of the farms adjoining Kyleberg is a peasant-farm ” of 
about 160 acres, the rotation of crops being, (1) bare fallow, ma- 
nured; rye; (3) and f4) seeds; (5) mixture of oats and 
barley ; (o) bare fallow ; (7 ; wheat or barley ; (8) tares and oats ; 
^9) mixture of oats and barley. Thus two-ninths of the land are 
in bare fallow every year, two-ninths in grass, one-ninth in tares, 
and four-ninths in com, and manure is applied only to the fallow 
for rye; and yet not less than 5 horses (generally 6) and 
10 oxen are required to work this farm. The staff of labourers 
is never less than 5, in addition to the occupier himself, who 
probably works harder than any of them. From 16 to 20 
cows are kept, and most of the butter and cheese made is con- 
sumed by the farmer and his men. The rent paid is about half 
a guinea per acre, and the farmer is looked upon as in advance 
,of his order. 

This little digression is necessary to show that Kyleberg does 
not lie in a district exceptionally favoured in its soil or climate. 
In fact, it is about three or four miles from Hofgatden, so often 
mentioned in the preceding pages. 

Kyleberg consists of nearly 900 imp. acres of rather strong 
.land, of which about 136 acres are in permanent old grass ; 
140 acres which have been recladmed from the lake are planted 
with trees, amongst which coarse grass and reeds furnish auxiliary 
keep ; 68 J acres are partly occupied by soldiers,* and partly 
let to labourers ; and 16 acres comprise the park, gardens, &c. 
The land under the plough is cropped as follows: — (A) 103 
acres under a six-course shift, viz., (1) turnips or other roots ; 
(2) barley; (3) and (4) seeds mown and aftermath fed; (5) 


* On Ms point see p. 
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wheat, the ley having been ploughed out in July ; (6) mixture 
of oats and barley. (B) about 383 acres are under a seven- 
course shift, of 55-acre fields, viz., (1) bare fallow or turnips ; 
(2) rye after fallow, and barley after turnips ; (3) and (4) seeds 
mown ; (5) tares, cut green ; (6) wheat ; (7) mixture of barley 
and oats. (C) 68 acres under a four-course shift (1) roots, last 
year carrots ; (2) barley, followed the same year by (3) rye, cut 
green the next spring, and succeeded by tares and oats, also cut 
green ; (4) barley, or mixed barley and oats. With reference to 
this shift it should be mentioned, that the taking of fodder-rye 
after barley, to be succeeded the same year by tares, is an experi- 
mental effort to get two green crops in one year. If it succeeds 
as well as it bids fair to do, Mr. Dickson will have once more 
well earned his present reputation as a pioneer in advanced 
Swedish farming. 

At present Mr. Dickson is going over his six-course shift with 
two root-crops in succession, with a view of thoroughly cleaning 
the land and putting it into better heart. Sometimes also he 
allows the grass to remain longer than two years, if it is good 
enough. Seven years ago Mr. Dickson bought a set of Howard’s 
round-about steam-tackle. The economy and advantage of using 
steam, by enabling the fullest use to be made of every favourable 
day in the short Swedish season for the outdoor work of the 
farm, appear to have been very generally admitted by those 
who have seen his tackle at work, Mr. Dickson’s ordinary 
farm-labourers having soon acquired the necessary facility in 
its use. His example has not hitherto been followed; but I 
shall be surprised if the next year or two does not witness the 
introduction of one, if not two, other sets of steam-tackle into 
Sweden. ‘ v 

Bare fcdlow^ followed ly Bye , — ^The stubble is generally steam-cultivated 
as soon as possible after harvest. In spring the land is ploughed or cross-* 
cultivated by steam, and then harrowed, the sladd following the harrow. 
Farmyard-manure is carted out in June and ploughed in immediately. Bye 
is sown the middle of August, and the preparation of the seed-bed is as follows ; 
the land should be left at least three weeks after the dung is ploughed in, 
when it is harrowed previous to sowing ; if, however, it has become bard, in 
consequence of wet weather, or if weeds render it necessary, it is gone lightly . 
over with the steam-cultivator or the drd. From 10 to 11 pecks of rye are 
drilled per acre, and a good crop is from 5 to 6 quarters. 

Seeds . — The mixture used is about 10 to 12 lbs. of red clover, 1^ lb. or 
more of alsike, 7 or 8 ibs.bf Timothy, and enough rye-grass to make rathei: 
over 28 Ihs. per imperial acre. All the seeds are sown with a broadest msfe- 
chine, as soon as possible in tbe spring when on rye, or on the barley 
diately after it is sown. Mowing takes place between Midsummet; 
beginning of July, according to the season, Mr. Dickson preferring to cut before 
the ryegrass flowers, as the quality of the hay. is then much and 

although the quantity is necessarily short, a ,good aftermath is obt^ed, and 
may be dther cut or fed. Originally he had his ryegrass-seed from England! 
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now lie reserves a patch for seed every year, and in this •■way he has not 
only acclimatized the seed, hut also, with careful winnowing, much im- 
proved its quality. The same method is pursued in the selection of grain 
for seed. 

Tares , — ^The seeds are broken up in the autumn hy steam or cattle ; the 
land is harrowed in spring and sown in the middle of April with rather more 
than 4 bushels of seed, two-thirds being tares and one-third oats per acre, 
150 lbs, of Mejillones or Baker’s ^ano, *with 19 per cent, soluble phosphate 
guaranteed, having been first applied. The tares are cut green as wanted, 
beginning not later than the middle of July, about the time that they com- 
mence podding. 

Wheat , — ^The tare-stubble is broken up by the steam-plough or cultivator at 
the end of July, sometimes the beginning of August, and the land is then 
harrowed, sladded, and drilled with 10 to 11 pecks of wheat per acre at the 
end of August, or as soon as possible, early sowing being preferred. The 
harvest is generally in August ; the crop is cut by a reaping-maobine, if pos- 
sible, and all harvest operations are performed by the regular staff of farm 
labourers. The crop is generally the same as rye, or a little more ; and the 
manure used for it is also 150 lbs. per acre of Mejillones, or Baker’s guano, put 
in with the drill immediately after the seed. 

Bland$eed'(rnixtwFe (f Oats and Barley ), — The climate of Kyleberg is too 
dry for the growth of oats as a separate crop, therefore they are grown inter- 
mixed with barley, and 'a certain quantity separated afterwards, if required. 
Blandseed follows wheat, the stubble being broken up in the same way as for 
that crop. From 14 to 16 or 17 pecks of seed is sawn either by hand or with 
a broadcast machine about the middle or end of April, and followed as usual 
by 150 lbs. of Mejillone^ or Baker’s ^lano. Mr. Dickson is doubtful of the 
advant^e of drilling spring-corn, as he thinks that the ground is. not so well 
covered in that way as when sown broadcast— an important consideration in 
his dry climate. The cultivation of barley does not differ essentially from 
that of blandseed, and it may be mentioned that this year one juece yielded 
over 6 quarters per imperial acre. 

Pofaitoes.— TMs crop follows blandseed in the 4 or 6 course shifts, about 
18 acres being grown in one or the other. If possible, the manure is caried in 
the autumn on the stubble, which is then ploughed, sometimes by steam to 
the deplh of 8 or 10 inches, but otherwise by horses or oxen, 8 inches deep. 
If the stubble is not manured in the autumn, the steam-cultivator is tised 
instead of the plough ; and the manure is put on the land in spring, and got in 
with the plough or cultivator. Generally it requires only barrowing again ; 
but sometimes the use of either the cultivator or the &rd is necessary to get a 
good riltb. Just before planting, the usual dressing of 150 lbs. of Mejill^es, 
or Baker’s guano, is sown. The potatoes are planted in the middle of May, the 
^tts beinjg placed in the furrows made by a plough which precedes planter, 
and cov^ed by one which follows him. A short time after planting, me land 
is levelled with the “ sladd ” and then left imtil the potatoes appear, when it 
!a harrowed. During early growth a double-row horse-boe is used, as required, 
to keep the land clean, band-hoeing being also resorted to. ’When the plants 
are reaiy they are earthed up once or twice with a double-mouldboard plough, 
and kept clean, as necessary. Harvesting is done with Howard’s potato-plough. 
The ordinaxy crop is from 220 to 260 bushels per abre, thot)^ as much as 
375 bushels has been obtained in an exceptional season. 

Turnips , — The cultivation of the land is the same as for potatoes. About 
6 lbs. of seed is drilled per acre, commencing with Swedish turnips, if pos- 
sible, in the middle of April, and continuing them until the middle or end of 
M^. and yellow turnips are sown until the b^inning or even the 

middie of June. This-year about 36 acres were sown, all Swedes. White and 
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yellow tnmips are gnly sown when Swedes cannot he got in early enongh, or ■ 
when re-sowing is necessary. 

Qarrots . — ^The land is prepared as for turnips ; hut, if possible, the manure 
should be got in during the autumn. About 4 or 5 lbs. of white Belgian carrot, 
per acre, is dropped in by women, who use small hoes, the handles of which 
exactly measure the distance between the plants. The after-cultivation is the 
same as for other roots. Carrots are best after potatoes or Swedes, as they 
do better without stable-dung. They axe harvested by pulling, and using 
digging-forks, when necfessary, by the ordinary staff of ferm*labourers. 

Lucerne , — About an acre and a half has been sown as an experiment, in- 
stead of clover-seed, 20 lbs. of seed per acre being used* 1874 was the second 
year, and, notwithstanding the dry season, a small mowmg was obtained. The 
first year the yield was very little. This plant grows almost wild in some parts 
of Sweden, having probably been imporim with other farm-seeds. This fact 
encourages the idea that it may be successfully cultivated. 

CoMle * — About 40 Shorthorn cows are kept, and all the calves 
are reared. Last September, the young stock consis^ of 10 
in-calf heifers, 15 yearlings, 15 two-year-olds, 20 calves, and 5 
young bulls. Calves drop all the year round, but generally come 
from the middle of January to the middle of May. They are 
sold at all ages, from 1 week to 6 or 8 months old, and customers 
come from all parts of Sweden. The price of a bull-calf a 
week old is 4 guineas; at a month old, one would fetch 7Z. ; 
and at 6 months, 18Z. 

The cows are kept on grass day and night, from about the 
10th of June until the beginning of October, and if the pastures 
are not very good, they get some tares on it ; but this year the 
mild autumn enabled them to be kept on the pastures by day 
until the middle of November. This was a great help, as the 
shortness of the hay and root crops rendered the keep of so 
many cattle of all kinds (over 200 head, including cows, young 
stock, feeding cattle of all ages, and working oxen) as are to be 
found on Kyleberg, during a long winter, a matter of con- 
siderable anxiety. In view of these circumstances, the following 
dietary has been arranged for the winter of 1874?-75 : — Cows 
will have 4 lbs. good hay, 5 lbs. blandseed meal, and 27 Ibs^ 
roots (carrots, swedes, and steamed potatoes) per diem ; also straw 
as much as they will eat, partly cut for mixing, and partly uncut 
and mixed with the hay. 

The roots, meal, chopped straw, and chaff, are all mixed and 
pressed down in boxes, holding enough for one day, and the 
mixture is allowed to become slightly heated. The chaff and 
chopped straw are first put down in a layer of about 4 inc]^, 
then sprinkled over wifii water. A portion of the pulped roots^ 
or steamed and crushed potatoes is then spread over the straw, 
&C., and then more straw sprinkled over. All are tlmn mixed 
and pressed down, and the same process is, repeated until the 
box or bin is as full as is required for the number of cows. 
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The cows are fed at 5 A.M. with mixture as above ; at 7 A.M. 
they have water and a little straw afterwards ; and at 11.30 A-M. 
the same as at 5, At 1 p.m:. they are watered, and then get a 
little hay or straw ; at 4.30 P.M. mixture as at 5 A.M., and finally 
at 8 P.M., blandse^ straw. Just after calving, the cows get a 
little more meal (2 or 3 lbs.), given generally in water, and 
sometimes sprinkled over other food, also a little more hay 
under ordinary circumstances. Their average production of 
milk exceeds 500 gallons per annum. 

The same principle of feeding is carried out for the working- 
oxen and the feeding-stock, only that the former get a little less 
meal and hay, and the latter 10 or 12 lbs. of meal and cake,, 
and more roots. The root-crop of 1874 having been very light, 
the feeding-beasts, have this winter received no whole swedes ; 
nevertheless they have done very well, but probably not improved 
so rapidly as usual. 

From 30 to 35 feeding-beasts, crossed Shorthorn and the 
Swedish Herrgaxdsrace, are bought at about 6 months old, and 
sold fat at about 3 years old. They come in as calves in October, 
and are treated the same as those of Mr. Dickson’s own breeding. 
When roots are plentiful, they are fed on turnips and straw ; but 
if not, as this year, they get mixture like that made for the cows, 
and about ^ lb. of oilcake per head. In summer, the feeding 
stock go on as good grass as possible, and ,if , it is not good 
enough, they get \ lb. of oilcake each. In October they go into 
the houses, as a rule, and are fed as before, but with larger 
quantities. In the spring they again go on the grass, and the 
third winter they are given as many turnips as they can eat, 
though if the turnips run short, they get oilcake and oatmeal, 
some requiring more of this assistance than others. They are 
finished off in April with an increase of meal and some oilcake. 
When sold, the beasts weigh from 1500 to over 1800 English 
lbs. live weight, and fetch from 27 rd. to 30 rd. per centner, 
equal to about 4rf. to 4^. per English lb. About 30 fat beasts 
are sold yearly in Gothenburg, and most of them go to England. 
Like most English feeders, Mr. Dickson finds that the cattle leave 
little or no profit except in the manure ; but he is quite satisfied 
with the results which he thereby obtains in his crops. It may be 
mentioned, as an indication of the quality of the swedes, that cattle 
can be fattened entirely on them and straw, though it is not done. 

She^ and Figs. — ^Very little need be said under this head, 
for although 30 Cheviot ewes and 5 breeding-sows are kep^^nd 
their produce reared, it is only because the requirements of the 
estate render the home production of mutton, pork,; and bacon, 
a matter of convenience, and there is nothing in the management 
of the animals that calls for detailed description. 
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Horses . — ^Bearing in mind what has already been stated (p. 198) 
as to the horse-power required to work a farm in Sweden, it 
will be interesting to ascertain the reduction of such force caused 
by the use of steam-tackle. Twelve horses and 16 working- 
oxen are used for working Kyleberg, and as the total amount of 
land under rotation is 554 acres, this gives an average of 5 draught- 
animals to every 100 acres under the plough* On an ordinary 
Swedish farm, 80 acres of this would be in bare fallow, and 240 
acres in seeds ; but on Kyleberg, only 27 acres are in bare fallow, 
and 144 acres in seeds. The staff of draught-animals is there- 
fore not more than two-thirds, of the strength usual on large 
farms in Sweden, if we reckon only the land that needs horse- 
labour in each year. 

In summer the horses are fed chiefly on green tares and clover, 
wifh very little com. In winter they get from 10 to 12 lbs. of 
oats (whole arid crushed), and from 10 to 12 lbs. of hay per 
diem. The working-oxen get, in summer, tares and oat-straw, 
or .some other green food, such as cut grass. In winter they get 
a few turnips, and about 10 lbs. of hay, otherwise 2 lbs. of oat- 
meal, 1 gallon of turnips, and as much straw as they can eat. 

Labourers . — When Mr. Dickson bought Kyleberg, the land had 
been cropped on the two-field system, half fallow and half corn, 
and the land was manured about once in 30 years. The labourers 
lived in hovels, and were paid in kind, giving so many days^ 
work for a stipulated quantity of each description of produce. 
It is unnecessary, however, to describe the difficulties which 
attended and obstmcted the alterations made by Mr. Dickson, 
either in the course of cropping or in the treatment of the 
labourers. 

The labourers are now hired in July, for the twelve months 
commencing the following October, a system which is not unusual 
in those psuts of Sweden where hired labour, properly so termed, 
is the general rule. Commonly the agreement stipulates for 
the payment of so much hiring-money, and s® much wages ; but 
Mr. Dickson puts both sums together. His married labourers — 
16 in number — each get about 6Z. 2s. 6d. per annum in money, 
about 27 bushels of rye, 13^ bushels of barley, 3 cubic fathoms 
(of 108 cubic feet each) of wood per annum, and \ kanna 
(rather more than 1 quart) of milk per day. His cattle-man 
receives 81. 13s. M. in money, the same allowance of rye, barley, 
and wood as the labourers, and twice the quantity of milk. The 
bailiff, the foreman, the smith, the carpenter, and every other 
grade of labourer, has his special scale of payment, some being 
very complicated. For instance, the smith (an important man 
on the farm worked by the only steaui-plough in Sweden) 
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receives 16Z. 13s. M, in money, 18 bushels of rye, 13J bushels 
of barley, rather more than 2 bushels of peas, 9 bushels of 
mixed barley and oats, bushels of malt, 22^ bushels of pota- 
toes, 2 bushels ‘ of kohl rabi, 30 head of cabbage, J cwt. pork, 
93 lbs. of beef, 93. lbs. of herrings, 7 gallons of salt, about 3 lbs. 
of lard, and the same quantity of hops, and 4 fathoms of wood 
per ann^, as well as 1 kanna (nearly three-fifths of a gallon) 
of milk per day. 

In addition to their wages and allowances, each labourer has 
part of a house and a piece of garden rent-free. The details of 
the construction of the houses for the ordinary farm4abourers, 
which are built to hold four families each, and those of the 
ample store-cellars and out-houses, will be understood by refer- 
ence to the annexed plans, sections, and elevations (pp. 235-237),’ 
which Mr. Dickson was so kind as to trace for me from the 
original drawings. 

These cottages are built of wood, cela va sans dire ; but they 
, cost 340Z. per block, including the out-houses ; and Mr. Dick- 
son told me that if he had clay fit for making bricks on his 
estate he would build no more wooden cottages. He thinks 
that they are not much, if any, cheaper in &st cost than brick 
cottages, and are continually requiring repairs. If this is the 
case^ in Sweden, it would obviously be useless to import such 
. cottages into England.* Like most of the wooden houses in Swe- 
den, the Kyleberg cottages are stained with a kind of red ochre, 
which is made from^a refuse material— an impure red oxide of 
iron — obtained from the sulphur works. This material is mixed 
with meal, oil, turpentine, and a solution of sulphate of iron ; 
and its application tends to preserve the wood from decay. The 
cottages are roofed with the thin spruce-splints termed ‘ shingle.' 
Before use, these ^ chips,' in appearance, are soaked in a soludon 
of sulphate of iron ; and their dmrability as a roofing material 
was attested by the present excellent condition of the roof of 
Mr, Dickson's granary, which was built twenty-two* years ago ; 
sin^ then the roof has not been once renewed, and it is per- 
fectly sound now, 

JPences. — The ordinary Swedish fence, hideous to the eye, and 
with many practical drawbacks, is at Kyleberg being replaced 
bjr quick fences, which are planted on the flat, the plants being 
6 inches apart in a single row. The year after planting they 
are put a Uttle to strengthen the bottom, and afterwards are 
trimmed as required. 

^ Tide • Joumal of the Bath and West of England Society,* Srd Setiea, vol. v., 

p. 196. ' 
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If these fences fulfil the promise of their youth, they will, in 
a few years, add another illusive feature to Kyleberg ; and with 
the steam-plough; the Shorthorns, the Cheviot sheep, the turnips, 
the stacks of corn, the reaping-machines, the fixed engine and 
its tall chimney, will tend to make the agricultural traveller 
imagine that he has suddenly stepped from Sweden into the 
neighbourhood of Edinburgh. 


Figs. 11-14 . — IHustratiom of a Kylelerg Cottage^ vdth Accommodation 
for four Families. 
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Sfgt 13«^17pper noor» Tvith accommodation for two families. 
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Pigs. 16-17 . — Blustratione of the Ouf-huildings to a Kyleberg Cottage 
{fo aommodate four FamUke)* 



Fig. 16 .— ELeratioB. 
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A MiLK-PEOBircnra Faem. 

Enskede is almost in the suburbs of Stockholm, and is worked 
as a suburban dairy-farm with remarkable ingenuity in conjunc- 
tion with a distillery, by their owner, Mr. Axel Odelberg. Here, 
therefore, exist the most favourable conditions for obtaining a 
profitable result from the management of a dairy-farm in Sweden ; 
and from this point of view the following sketch of the farjooing 
and its results may have a special interest. The facts given are 
taken partly from my note-book, partly from Mr. Odelberg^s pub- 
lished pamphlets, and partly from the account of his farm which 
appeared in the catalogue of Swedish Exhibits at Vienna, 1873. 

The farm is prettily situated in a valley, bounded and broken 
here and there by wooded hills of no great elevation. In the 
lower part of the valley the land is strong loam, containing a 
fair . quantity of vegetable matter ; but nevertheless difficult to 
work both in very dry and very wet ‘weather. The soil of the 
upper part of the valley contains more sand, and is therefore 
lighter, though also rich in vegetable matter. There are three 
agricultural divisions of the farm, viz., the stronger land, the 
lighter land, and the irrigated meadows. 

The stronger land comprises about 227 acres, and is farmed 
on a lO-course shift; namely, first year, bare fallow, well 
dung^, and followed by rye in the second year, mther allowed 
to ripen, or eaten as green fodder, according to circumstances, 
and sown out with seeds (Timothy grass, red clover, and alsike), 
which remain down for three years. In the sixth year oats are 
taken, and in the -seventh, vetches for fodder, well manured; 
then wheat in the eighth, barley in the ninth, and oats, peas, 
vetches, or other pulse-crops, in the tenth year. 

The lighter portion of the arable land measures about 148 
acres, and is divided into twelve fields, eleven of which have the 
following rotation, while the twelfth is cropped as circumstances 
may render necessary: — (1) bare fallow, dunged, and now 
and then sown about St. John’s Day with vetches to be used as 
green fodder ; (2) rye or barley, sown out with the mixture of 
clover and grass already mentioned ; (3), (4), and (5), seeds 
mown; (6) lye, after a deep ploughing and manuring; (7^ 
potatc^s, also manured ; (8) barley ; (9) vetches, dunged ; (10) 
barley, and (11) oats. 

The third division of the farm, consisting of 33 acres, is now 
almost exclusively irrigated meadow-land, which is watered in 
spring and autumn with accumulations of rain and drmhager 
water from the homestead and the surrounding land, includmg 
the runnings from the stables, cowhouses, &c. It imay also here 
be mentioned that four horses axe kept in employment carting 
^ town-mmuxe from Stoc^olm to the farm ; therefore there is 
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comparatively little need of artificials, although now and then 
the use of superphosphate and sulphate of ammonia may be 
deemed necessary. Mr. Odelberg also lets a cow-house, with- 
out land, to a man who keeps from 40 to 50 cows, and supplies 
him with as much straw as he requires at half the Government 
tax-price, on condition that the manure becomes the property of 
Mr. Odelberg without payment. The cow-keeper is at liberty 
to feed his cows as he pleases. 

, Recently, about 120 acres have been added to the home-farm, 
and since then the stock of cows has reached its maximum. It 
should be remembered that the farm has varied in size from 
time to time, otherwise the great variations in the quantity of 
milk produced, as stated in the accounts of different periods, to 
be quoted presently, wilLnot be properly understood. 

The details of the cultivation of the land need not be given 
here ; but those relating to the treatment of the milch-cows will 
be re^ with interest. 

From 100 to 120 cows have latterly been kept during the 
winter months, and from 80 to 90 during the summer. They 
are bought in Stockholm within a week of two of calving, and 
are generally of the native Swedish race, crossed more or less 
with Dutch, or one of the English breeds. Every year about 
60 or 70 cows are bought, and about the same number sold, for 
as soon as a cow gives less than 2 kannor (about 1^ gallon) of 
mjlk per day, it is sold off. The cows are bought as good as 
they can be obtained, and the prices given vary from 8 guineas 
tp nearly 14. They are sold in good condition, and in 1873 
fetched from 4 to 4J rd. per liss pund ( = about 3rf, per English 
lb.) live weight ; but in 1874 they did not fetch more than 
3J to 3J^ rd. per liss pund (or not more than 2Jd. to 2Je2, per 
English lb.) live weight. 

Between 20 and 30 cows — ^the pick of the various purchases 
— axe kept for several years, being allowed to run dry previous 
to calving, and otherwise trbated as on breeding^farms. The 
average production of milk per cow, taking into consideration 
only Sie number on the farm at any one time, is 1000 kannor 
(576 gallons) of milk per cow per annum, which is equal to over 
18?. per cow, at 7|<i per gallon, the price the milk has recently 
fetched on the farm. This does not mean, however, that the 
cows, taken one with another, give this quantity, because as soon 
as a cow "gives less thayi 2 kannor per day it is sold, and 
placed by one that will calve in a week or two, and then 
from 5 to 8 kannor (2*^2^ to 4f gallons) per day, though 
sionally not more than 4 kanpor (2-^ gallons). way a 

high average production is kept up;* and With this aj^em, the 
piose vicinity of Stockholm, and the advantages of an adjoining 
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distillery, Enskede ought to furnish an example of a highly pro- 
fitable dairy-farm, if such an establishment exists in Sweden. 

The distillery begins work about October 1st, and from this 
date the number of cows is increased to the maximum as soon 
as possible. As a system, they are kept in the houses all the year 
round ; but if necessary, on account of scarcity of fodder that can 
be cut, they are turned out to graze the aftermath about the begin- 
ning of September. The food given in the houses consists of 
three meals per diem, namely, at 4 A.H., at 3 P.M., and at 7 to 
*8 P.M. From the commencement of distillery work the food 
consists of a .mixture of thick draff and straw, which is left 
during the night to ferment. In the morning, at 4 o’clock, the 
draff is first given ; and when the cows have drunk as much of it 
as they care for, they have as much of the fermented straw and 
draff as they like to take, then a little oatmeal, being a propor- 
tionate part of from to 2^ cwt. allowed for all the cows 
during the day. By^lO to 11 o’clock the byres are cleaned, and 
the cows allowed to remain quiet until 3 o’clock. From 3 to 
6 they are again fed as in the morning. The distillery work 
ends on May 1st j but there is a reserve of draff which usually 
lasts another fortnight, after which the summer-feeding of the 
cows commences. For the first month — firom May 15th to June 
15th^ — their food consists of hay, oats, and straw, mixed together 
^d fermented, just as the straw and draff had .been in the 
winter. From June 15th to Ihe end of the summer the cows 
are fed on cut grass from the water-meadows, and green vetches ; 
and during the last two or three weeks in September they are 
put on the aftermath by day, getting in the evening cut grass and 
green clover in the houses. All the cows are milked between 
4 and 6 A.M., the best 20 to 30 a second time between 11 and 
12, and the whole again between 4 and 5.30 P.M. The milk 
is sent to Stockholm at six o’clock in the morning and half-past 
five in the evening. It is sold on the farm at (in 1874) nearly 
7f<i. per 'gallon to a man who is at the expense and trouble 
of distribution, but who has the use of two horses and a cart 
without payment, as well as three rooms and firing at the farm. 

There are 16 horses and 20 working-oxen employed in the 
cultivation of this farm (excluding the two horses used for the 
carriage of milk, but including the four employed in carting 
town-dung). Taking the whole of the arable land to measure 
500 acres, this numb^ shows rather more than 7 draught-anixd^ 
to each 100 acres under cultivation, although more than 100 
Imcres are annually in artificial grass ; and the greatest possible 
t has been taken to arrange the farm-machinery, so that 
Lmlgmay be connected when required with the steam-engine he- 

Mdg to the distillery. 
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The preceding details as to the number of cows and their 
production of milk refer to the autumn of 1874, while the fol- 
lowing are translated from Mr, Odelberg’s account of his farm 
for the year ending May 31st, 1874 : — 

" Abont 100 cows are usually kept. During the winter months the shed 
is filled with 108, and some dry cows are, besides, housed with the oxen. 
During the summer, on the other hand, the number is lessened to about 90, 
and calves are no longer bred, btit the number is recruited by buying cows 
which have just calved. Formerly, when the milk could be sold in Stock- 
holm for a higher piice, and the profit from the dairy could in consequence 
be more satisfactory, without considering too carefully’ the most profitable 
way to manage that branch of industry, breeding-cows were kept at Enskede, 
and several calves were yearly bred from these. At one time cows of Fries- 
land and Tender races were exclusively kept ; but, as before said, this mode 
of management, however pleasing and agreeable to the eye, had been obliged 
to be abandoned for one more profitable. 

** During the course of the financial year ending with the 31st of May last, 
the number of cows kept had been on an average 102, and the milk pr(^aced 
59,582 gallons, whereof 53,242 have been sold, and the rest consumed by the 
household and the families attached to the farm. The ifiiiftingof anixnals 
has been : — sold and killed, 2 bulls and 56 cows ; for which the dairy accounts 
have been credited with 662^. 2s. Sd , ; besides which, 1 cow died by sickness : 
4 bulls and 66 cows have been bought, for which 728Z. 4s. 6d. have been paid. 
The fodder used for feeding the cattle during that time has been — ^hay, and 
green fodder reduced to hay, 2449 cwts. ; groats and meal, 635 cwts. ; salt» 
37*8 cubic feet ; draff, the refuse product of 7515 cwt. of fiour and groats 
and 11,200 cubic feet of potatoes, of which oxen and swine received a little*, 
more than *^th part,” 

The following additional details are translated from the * Cata-> 
logae of Swedish Exhibits at the Vienna Exhibition * in 1873 : — 

** The live stock consists, besides draught-animals, of. about 100 cows — ^iik- 
winter a few more, in summer a few less — 3 bulls, about 20 pigs, and some- 
poultry. * . . . Calves are not reared, but the number is kept up entirely by 
purchase, about one-tbird of the whole being annually sold out and others . 
bought iu to replace them. At the commencement of the last-ended financial, 
year, viz., on June 1st, 1871, the number of cows and bulls was 93, which, 
together weighed nearly 800 cwt., or an average of 952 lbs. each. At the eud of ' 
the same year there were 97 animals, having a total live weight of over 840 cwt.*, 
or an average of 974 lbs. each. In that year an average of 100 animals had 
received, exclusive of straw and chaf^ most of which had been used as litter,, 
the following quantities of food; — ^Meal, 953 cwts.; hay, and green fodder- 
reduced to bay, 2962 cwts. ; draff during six months, 385,920 gallons ; linseed- 
cake, 42 cwts. ; and pasturage, corresponding to hay, 125 cwts. 

“ The value of the draff is estimated at 20 per cent, of that of the raw 
materials from which it is obtained. These, in so far as they contributed.to- 
the usefulness of the draff to the cows, were 3217 bushels of potatoes, 293ft 
cwts. of rye-meal, and 2288 cwts, of barleyr-meal. 

“ The total production of milk was 58,857 gallons, or an average of 
gallons per cow. All the milk was sold on the s;^t at 6Jd per gallteXiM - 
iire per kanna), which left a profit on all the cows of 1941 14«., or aU average 
of 11 18s. lid., after deducting the cost of fodder, labour, rent of land and 
cow-stall, and other items.” . 

In furtber elucidation of tbe mode in wfeicb profit on the 

' "voIj* xi.— "’8* s« ' * ■'j n 
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cows is calculated, I subjoin' the ‘following translation of an 
account published by Mr. 'Odelberg in his description of 
^ Enskede in 1868/ and of the ‘paragraphs explanatory of it : — 

To ^ive an idea, although, incomplete, of the two princij^l branches of 
farming industry at Enskede, viz.,' agriculture and dairy-keeping, two Tables 
are annexe^ made out from the last year’s accounts ; the one showing the 
cost of cultivating the soil during' the last three years, and 'the revenue mere- 
^&om ; ihe second being an exposition of the debit and credit derived from 
the dairy department during 1866 and 1866, with a calculation bf the cost or 
production of one kanna of milk (= 0*676 imperial gallon) during those 
years. .... 

“ It can he seen from the first of these Tables* that a harvest is required 
exceeding in value 4L 12s. per acre of the whole area, the barren soil in- 
cluded, to cover the yearly expenses of cultivating the soil, together with the 
interest of principal and floating capital ; that the expenses for labour, seed- 
corn, manure, &c., alone attain the amount of SI, Us, per acre, that out of 
sum which the harvest exceeds in value the last-mentioned amount, the rent — 
IBs. per acre— must first be paid, and>thea the interest on the floating capital, 
5s. Sd, per acre ; and that what then remains is the net profit on the tiflage, 
which profit has been on an average lllL 10s. these three years.t 

Table XT.— Oaloulation of the Cksr of PBontJonoN of Milk at Enskede 
during the Finanoul Ybaes 1865-66. and 1866-67. 

The year 1865-66. Produistian cf MUk; 68,56^ kannor .;= 39,544 gallons. 



Fodder : viz. grass, hay, and pasturing 

Straw .. 

Held, groats, rape-cake, and salt ^ .* 
Draff.. .. .. 


^ s. d, 
320 14 0 
119 2 9 
472 8 9 
100 13 3 


Other expenses; — 

Xabour, wages, transport (the Oaniage bf 
milk not included} .. .. .. 

Furehass of oews. 

Interest op capital pzoporti<mate share of 
exp^oses of management, &o. .. .. 

^ ^htfog and stmdnes .» ... .. ... 

Total for other espeh^s 
loss catile sold, dead meat,\n*t -ik a 

hides, &c ^ 

Increased value of stock .. .. 46 15 5 


Total cost of milk .. ... 


1012 18 

9 

[ 119 2 . 

.9 

[ 170 14 

6 

i269 1 

3 

} 78 1 

0 

’i2' 10 

5 

■ . 830 7 

'’2f 

'sis 10 

5 

^ .. •i 




* The re-publication of t^ Table is not necessary... 
t Equal to about ‘6s,' M, per acre. ‘ ‘ 
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Table XI. — Oaloulatioe of the Cost of PitoDircTioisr of Milk— 

The year 1866-67. TrodutMon of Milhf 62,018 kannor = 36,322 gallons. 


Fodder ; viz. green fodder and hay 
Straw .. ' .« 


Potatoes 

Draff.. 


Less the valne of the manure^ equal to the' 
, valne of the straw 

Qther expense 


. Purchase of cows .. 

Interest on capital, proportionate share of 
expenses of management, &c. . • • . . . , 

. Sundries .. .. .. ‘ 

Decreased value of stock during the year .. 

Total for other expenses . . . . 

Less for cattle sold, dead meat, hides, &c; .. 


£ 

8, 

d. 

895 

15 

5 

105 

12 

7 

465 

18 

9 

6 

7 

9 

101 

17 

9 

1075 

6 

3 

f 105 

12 

6 

\ 175 

0 

7 

139 

13 

9 

1 80 

17 

3 

19 

8 

8 

51 

14 

9 

466 

15 

0 

232 

2 

0 


ITet. 


£ 8, a. 


969 13 9 6*4 


Total cost of milk 


234 13 0 1*6* 


1204 6 9 8*0 



“ From the second Table (XI.) it is seen that during the year 1865-66 the 
production of mUk was 39,544 gallons, the cost of production having been 
nearly 29 bte pbr kanna (= 6i<f. ^ gallon) ; that, on the other ha^, the 
foHowingyear, 1866-67, the production of milk was only 36,322 ga^ons, which 
had cost nearly 35 5re per kanna ( per gallon). This nnsal^actory re» 
suit of the dairy during that year must be ascribed to the bad quality of the 
fodder produced in 1866, and its had nourishing properties. The first year 
the dairy gave a profit— the latter one, on the contrary, a loss. The price 
of milk in Stockholm is not high enough to cover so heavy a cost of proono- 
tion as 35 ore, as well as the dairy and selling expenses. It must he remem^ 
hered that fiuiing both these years the time for the distillation of hrSinvin 
was limited to th^ months yearly, smd that of the draff produced a part was 
sold to the families attached to the 'farm and to neighbours. As the means 
of obtaining that powerful is limited to a short time, it cannot be used 
asa chief ingredient,therefore,ithas no very important place among artidea^tf 
fodder.” 


Meat Milk. >1;.* . 

We are now in a position to estimate the relatiTe 
and disadvantages of meat-making . and milk^prodpiti^d in 
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Sweden, taking into account tke various circumstances which 
have been described in the preceding pages. 

When milk is sold in a town the price varies from less than 
6d. per gallon to more than (at Gefle), subject to certain 
expenses of delivery, or to cost of horses, house-room, firing, 
&c., supplied to the distributor. When it is made into whole- 
milk cheese, it may yield a maximum gross return of over Id. 
per gallon ; but on the one side must be deducted the cost of 
labour, and on the other must be added the value of the whey ; 
and, according to Mr, Swartz, the net return is not more than 
6d. per gallon. When made into butter and skim-cheese the 
return may be as much as per gallon at the highest prices 
for butter and skim-cheese, subject to deductions as in the case 
of whole-milk cheese, and probably the net result would not be 
very different. 

It is, however, only in exceptional instances that the highest 
prices are obtained ; and those instances are where highly 
intelligent and educated men have both the capital to invest in 
their business and the business capacity and energy necessary 
for its effective supervision. If ordinary cases were taJcen, ^ 
large deduction from the preceding figures would be necessary 
to represent the truth ; but, for the sake of simplicity, it will 
answer my purpose to assume that fid. per gallon represents the 
average tiet return which an ordinary Swedish farmer receives 
for^bismilk. 

The next question is, What does this milk cost to produce 2 
and it is almost unnecessary to say that very few farmers can 
aziswer the question. We have seen, however, that in the year 
1865-66, Mr. Odelberg^s milk cost him fifd. per gallon, and 8di. 
per gallon in the year 1866-67, after deducting the value of 
the manure. Mr. Odelberg remarks that the small quantity of 
draff available in those years both increased the cost of pro* 
duction of the milk and diminished its quantity ; therefore one 
would say, d fortiori^ that on ordinary farms on which draff 
cannot be obtained, the cost of production must be greater 
at ISnskede. Then Mr. Odelberg takes care, by the judi- 
is^ and pumhase , of cows, to keep up the average pro- 
ductimi of miBk to 1000 kannor (576 gallons) per annum. 
What, then^ore, must a gallon of milk cost to a man whose cows 
give an average of only 200 or 250 gallons per annum ! 

It is unfortunate that Mr. Odelberg’s accounts, when they 
give the value of the fodder consumed, do not give the quantities ; 
and wh^ the qhantities are stated, as. in the Vienna Catal<^e, 
the values are not given. For the sake of compari^, however, 
lhave calculated the value of the last-mentioned quantities at 
Ihe rates given by Mr. Swartz in estimating the cost of rearing 
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calves, on page 217, and tlie result is an average quantity of food 
to the value of for every gallon of milk. Adding the average 
of the other expenses ” for the years 1865-66 and 1866-67, 
as given on pages 242 and 243, we get a total of 5*95rf., or very 
nearly 6rf. per gallon, as the cost of production of milk in the 
year ending May 31st, 1872, on a basis of 100 cows, giving an 
average of 588 gallons per head during the year. Mr. Odelberg 
states that his milk was in that year sold at 28 ore per kanna 
(6^d. per gallon), and at that price yielded a profit of IL 18s. lid. 
per cow ; therefore the cost of producing the milk must have 
been a trifle more than I have calculated, otherwise the profit 
{which of course includes the value of the manure reckoned as 
the value of the straw, as in the years 1865-66 and 1866-67) 
would have been about 9s. per cow more. It is, however, possible 
tha,t the statement all the milk was sold ” is subject to a modi- 
fication to the extent of the quantity usually consumed by the 
fanurlabourers and their families, which would nearly balance 
the T^ults of the two methods of calculation. These results are 
also confirmed by calculating the values of the quantities of food 
given for the year ending May 31st, 1873, the cost per cow being 
in each year between 10 guineas and IIZ. 

It requires no argument to show that, if Mr. Odelberg’s state- 
ments as to the cost of producing milk in the neighbourhood of 
Stockholm, are at all indicative of the average cost throughout 
Sweden under the best management, it is perfectly clear that milk- 
production in that country cannot pay even so low a rent as 13s. 
per acre, and leave a profit to the farmer. So far, indeed, is this 
from being the case, that there is a dead loss of |d. per gallon 
on the milk produced in the most favourable of the two ye^s 
in Sfa, Odelberg’s table, if 6d. per gallod represents the avera^ 
net price obtained. The comparatively small farzxiers cannot be 
in the habit of comparing* the returns £x>m their dairy with the 
value of their labour, and of the materials that go into tbeir 
cow-house for the production of milk, Otherwise dairy-husbandry 
would not continue to hold its sway as the principal object of 
Scandinavian agriculture. 

The best meat-gx^owers in Sweden, as well as in England, 
hold that their fiat beasts leave Uttle or no profit except the 
value of their manure ; but they are better off than the Swedish 
dairyman, whose cows, as it appears to me, generally entail. a 
loss even after crediting them with their own estiipuate of 
value as fertilising machines. I should, however, 
that Mr. Odelberg’s .estimate of the value of the manure^ j^lp^t 
the original value of the straw, to very little 

IL per cow per annum, appears too low, 
the value of the liquid manure is <Hscoun|M iia, cah^ialung the 
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cost of the hay green food obtained from the irrigated 
meadows* 

The foregoing argument should not be pushed too far, as the 
production of a sulficient quantity of milk, butter, and cheese for 
the wants of the community is both necessary to the consumer 
and profitable to the producer. But in Sweden nearly every 
farmer is a dairyman; it is therefore not suiprising that the 
maximum price of milk obtained by a large producer close to 
Stockholm, the capital of the country, does not now reach 8rf. 
per gallon. Then, although butter obtains a high price if it is 
of exceptionally good quality, the percentage of the total ja-oduct 
belonging to that category is remarkably small ; while inferior 
butter and skim-cheese are so abundant in the market, and 
. therefore so cheap, that they do not pay the cost of production. 
The same may be said of whole-milk cheese, many dairymen 
having recently altered their practice to the making of butter 
and skim-cheese on that account. The fact is, the climate of 
Sweden renders dairying an expensive business, even under the 
mosf favourable circumstances ; but under the method generally 
followed, the market for dairy products (except of the very finest 
quality) is overdone, , and, owing to the combination of these 
conditions, dairying does not often pay. 

, Fabm Labouk. 

' 'I 4 

Fam-labourers are generally hired by the year, and the agree- 
ment is made some time in advance of the period from which it 
is to commence. Thus arrangements are made in July for the 
year commencing the October following. The dates and scales 
of parent vary in difierent parts of the country, but the prin- 
oime is the same throughout. 

^Labourers are paid in three ways,. namely, entirely in money, 
or partly in money and partly in kind, or entirely in land. The 
lasiHnentioned, or “.torp,’^ system is the oldest. Some farms are 
iaitarely cultivated by *‘torpare,” in which case about as much 
land is occupied , by them as by the farmer. As a case in point, 
quote a farm (Gammalstorp, near Satenys) lecently pur- 
dgas^ by a l^snish gentleman, Lieut. Hansen, He has 960 
acres in hand, and his labourers occupy 840 more ; but hitherto he 
has paid JQO money wages except to a foreman, some cattlemen^ 
and the dairymaids. The proportion of land allotted' as 
ment for lalnm varies according to its quality, and to the^vatue of 
the additional 'mountain-pasture, and of the wopd for fbeh ^'Both 
of these are most valuable in the more northern provinces; ‘ The 
amount of work given as rent for the land also Varies with cir- 
cumstances; but generally a labourer occupying 12 imperial 
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acres would have to furnish 150 days’ work in the year, or, say 
three days per week, and also to supply horse-labour, if required, 
at a fixed rate of payment. In Scane, where the agricultural 
system approaches most closely to that of Denmark, some of^the 
labourers have a house and not more than 3 or 4 acres of land, 
the cultivation of which is performed by the farmer’s men and 
horses, the labourer in return giving 150 days’ labour without 
payment, and as much additional labour as is required at lOrf, 
per diem. The extent to which the “torp” system .prevails in. 
Sweden is indicated by the fact that 185,693 of , the 295,983 
agricultural holdings belonged to this class in 1872 J and 
official figures show that there is no decided tendency to sub- 
stitute other kinds of payment for it. A few landowners, how- 
ever, now give their old labourers leases of their small fapus, 
and prefer to pay their successors in money. 

The mixed payment of part money and part materials, is best 
illustrated by a few examples, in addition to Mr. Dickson’s:, 
already given, the quantities being per annum. . . , . < 



Mr. Swartz,* 
Wadstena. 

Mr. Tranchell, 
Landskrona. 

Count Platen, 
KuUa 

Gnnnarstorp. 

Mr. Insolander, 
Orastoip. 

TWftTiAy 

£ 8* d, 

3 11 1} 

18 bnsh. 

IJ ,, (malt) 

9 , . 

£ s. d. 

8 6 8 

18 bn^ 
4i,. 

18 

£ 8. d. 

‘ 8 6 Si 

^ £-■ d. ” 

22^ 5 '0 

Bye " 

Peas .. ..r .. 

7^.rYAy 

IShnshu ' 

18 ,, . 

r .j ' ' 

. . 

Potato .. 

Swedes.. ^ .. 

HfilTr 

H;: 

160 galls. 

1 cwt. 

4 galls. 

4 cubic fins. 

free. 

j 

9 ;; 

210 galls. 

18J,, 

r / 

160 gall% 

’ ' i j' 

Sail herrings 

Salt 

* . I . . f 

*rt 'rvii* e.b 

Firewood .. .. 
Coal .. .. .. 
House .. 

22| bnsb. 
&ee. 

as reqniredLr 
free. * \ 

i.' 


' . 'i \ 


The last example given is nearly a pure mone^^jMent z- 
Mr. Insulander pays 25 men at that rate, and his-ireui&iiittegi 
labour is partly provided by 15 or 16 studentsi and partly by 
peasants who furnish 5000 days’ work in the year, tft me ax^erage^ 
rate of 20 days’ work per annum , for every ^Swedii^^Mnniand^ 
(1^ imperial acre); f . 

In the more northern ports of Sweden the paymeht^f-iSd^diflriyt: 
labourer is sometimes arranged as follows : — ^in sumMer} 
per day ; in winter, Is. 4di ; house and quarter of an'^0r^<df 
rent-free ; and enough hay'fci One cow through the 
— ' I , . 

* The payment in this column is for l^WorMng days per idl&ihV 'ttr 
addifional day’s work the labomer reo^res cm la ^ ^ < ^ 
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mountain-pasttire in summer, both without payment. In Seine 
day-labourers get I 5 . 9d. per day in summer, rising to as much 
as 2^?. Zd, per day at harvest-time. 

In Norway yearly labourers are also paid on the same system, 
near Christiania the payment being 45^. a month in money, 
house and wood free, 7^ bushels of rye, 7^ bushels of barley, and 
7^ bushels of potatoes. Daily labourers obtain from Is. 9<2. to 
2s. Zd, per day in * summer, and their cottage ; and Is. Zd, per 
day in winter, to as much as 3s. 8^., when threshing, with Is. 4^. 
for a woman to help. The system of land-payment also exists 
in a modified form : the peasant pays, say, from 57. to 77. pet 
annum for his house and farm of about 7 acre’^ ; he works a 
stipulated number of days for his landlord, and is paid by the 
piece or the day according to arrangement ; the rest of his time 
he works for himself. 

The cost of farm-labour has increased very much in Sweden 
and Norway of recent years, owing to the demand for labour on 
the railways, in the forests, and in mining and manufacturing 
industries; but there does not appear to be any complaint of 
scarcity of hands. In the winter, the small farmers who possess 
no forests of their own work for those who do, and thus earn 
as labourers in the winter much more money than they gain as 
formers in the summer. A highly-intelligent « peasant,” so called, 
in Dalarne, told me that he cultivates about 36 acres of land on 
the' usual seven-course system. He keeps 6 milch-cows, about 
4^yottng cattle, 2 horses, and 18 to 20 sheep. The cows go to 
the Saeter, with a maid-servant, in the summer. On Sundays, 
from 20 to 30 horses are tied up in his steading, and he 
sells hay to their owners, who have come with their wives and 
families to attend church at Leksand from almost incredible dis- 
tances. This man employs 6 labourers on his farm in summer ; he 
keeps 2 maid-servants and 2 men-servants all the year round ; and 
in winter, according to the season, he employs from 200 to 500 
men in his forests. There also he works himself, and keeps a 
shop foi: the sale of provisions to those of his workpeople whose 
own supply has become exhausted. The wages vaiy from 2s. 9d. 
to nearly 4s. pe^ day, but there is also a great deal of piece-work. 
A with a horse and waggon will obtain from 11s. to 18s. 
per day, and this is how the small farmers turn the winter to 
profitable account. Their wives make clothes for the fampy 
from the wool of their own sheep ; they eat the food of their, own 
growth, taking provisions with them into the forest in winter*; 
and thus they sell next to nothing off their little farms, and buy 
those necessaries that they do not produce in the summer with 
the money that they earn by working in the forests in winter. 

The cottage of a Swedish farm-labourer contains, as a rule, 
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-only two rooms occupied by the man and his family, namely, 
the living-room and the sleeping-room. It matters not how 
many rooms may be at the disposal of the family, only two are 
used by themselves, the rest being turned into a store-room, 
barn, &c. No matter what the number of the children, their age 
or sex, all sleep in the same room as the father and mother. On 
one farm which I visited,, twenty of, the labourers were under 
contract to provide a lad each, not less than seventeen years old, 
and these lads also shared the family room. 

The best cottages that 1 saw in Sweden are those illustrated 
on pp. 235-237; the married men, without families, or with young 
children, can be accommodated on the ground-floor, having only 
one bedroo^n to each family ; while those with children grow- 
ing up can be accommodate upstairs, in suites of rooms, having 
two or three bedrooms to a family. Mr. and Mrs, Dickson 
have been very persevering in their efforts to make the practice 
of their people conform to the designs of the cottages. 

About a quarter of an acre of potato and garden ground is 
usually attached to each cottage, or is marked out in a field at 
no great distance ; but the custom varies very much according 
to the district, and the nature of the payment which constitutes 
the labourers’ wages. 

We have already seen that the short season for farm-work 
necessitates the keeping of a large staff of horses. The following 
lists of labourers kept on two large and well-managed farms will 
tell the same story. (1) A farm of 1460 acres, of which 360 
are permanent pasture and 470 annually in artificial grass. The 
number of labourers are : 25 paid chiefly in money, ^‘toxpare” 
to the number of 5000 days, or 17 men at 300 days per an- 
num, and 15 or 16 working students, besides dairy-mams and 
cattle-men to attend to 170 cows, . These numbers s^ount 
to 4 per 100 acres of .the total occupation, or 9 per 100 acres 
under com, green crops, and bare fallow, in addition to the peo^ 
pie employ^ in the dairy and about the cows* (2) A farm 
of 1200 acres, of which 60 or 70 are permanent pasture and 
over 500 in artificial grass. There are 33 married men, 20 lads, 
3 unmarried men, and 5 women ; also 5 extra men during the 
season for farm-work, 16 women during harvest, and. about 
40 boys, girls, and women engaged in cultivating 100 acres of 
sugar-beet. , Excluding the harvest-women and sugar-beet peo- 
ple, there remain 66 persons, or per 100 acres of the total 
occupation, and equal to 10 per 100 acres under cultivation in 
any year. If the 20^ lads, were reckoned as equal to 10 men the 
fibres would be not very different from those afforded by the 
first-mentioned fann, if they were equally complete* 
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AGEICtJLTTJEAI. INSTITUTIONS. 

In Sweden there are twenty-six county agricultural societies, 
partly supported by members* subscriptions, and partly by a 
Government grant of one-fifth of the amount of the spiyit-duties 
annually paid within the district over which the Society has juris- 
diction; and twenty-seven agricxiltural schools, educating 367 
pupils in practical farming, at the cost of the State. The details 
of the work done by the societies (which includes the collection 
of agricultural statistics), and of the instruction given to the 
pupfis at the fanning schools, would lengthen too much this 
already long Report. I must therefore be content to give an 
idea of the higher Agricultural Institutions. 

, First of all, is the Royal Agricultural Academy of Sweden. 
This institution was founded in 1811, and not only discharges 
the functions of a scientific society, but also undertakes the 
management of an experimental farm, a chemical experimental 
establishment, .and a museum of models of agricultural imple- 
ments and machinery. It has the supervision of the agricultural 
schools and societies just noticed, and of the model dairies,* 
which are established in different parts of the country, as well 
as of the State herds that have been mentioned in a previous 
portion of this Report (p, 209), 

The experimental farm is situated close to Stockholm, ahd is 
under the management of Mr. Juhlin Dannfelt. It consists of 
about fifty acres, farmed on an eight-course shift, viz., (1) bare 
fallow or green vetches ; (2) winter corn ; (3), (4), and (5)J9e€ds ; 
(6) mixture of oats and barley ; (7) roots or green vetches ; (8) 
barley. There are also about six acres of permanent grass, and 
about seventeen being laid down, over twenty acres of garden, 
and about 190 acres occupied by woods, rocks, hill-pastures, 
roads, buildings, &g. There are all necessary farm-buildings, a 
chemical laboratory, gas-works, houses for the manager and hia 
subordinates, and every means and appliance necessary for the 
purposes of an establishment where every crop that is grown and 
every animal that is bred or fed are of an experimental nature. The 
results obtained are published ihom time to time in the ‘ Journal 
of the Royal Agricultural Academy,* the proper title of which is 
‘ KongL Landtbmks-Akademiens Tidskrift.* 

Travelling Instructors, in the employment of the Academy, 
give instruction, as required, in matters connected with cattle- 
breeding and dairy husbandry, as well as in those relating to wool- 
growing and sheep-keeping. The Academy also has a staff of 
Agricultural Engineers, who are accompanied on their visits by 

* There are 13 model dairies, and 2 dairy schools supported hy the Government. 
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pupils qualifying tibemselves for similar positions. The land- 
owners who require the advice of any of these officials are 
required to pay only an honorarium of 5s. per diem, the cost 
of the journeys being borne by the State. 

In addition to the agricultural schools already mentioned, 
there are two agricultural colleges, one at Ultuna, near the 
University town of Upsala, in the north; and the other at 
Alnarp, near the University’ town of Lund, in the Province of 
Scane. The following brief sketch of the Alnarp College, pre- 
sided over by Prof. Nathorst, will give an idea of the nature and 
scope of these institutions. 

In the higher school there are sixty students, who receive a 
thorough training in the practice and science of agriculture, the 
complete course extending over two years. They pay about forty 
guineas the first year, and about thirty-two guineas the second, for 
instruction, board, lodging, &c. There are also thirty-six peasants^ 
s^ns, who are instructed in practical farming ; they work on the 
farm as labourers, neither pay nor are paid, but get food and 
lodging flee Of cost. In the farriery school there are from twenty 
to twenty-five pupils, who are taught the true principles of horse- 
shoeing, as well as their practical application. There is a dairy- 
school, at present attended by about half-a-dozen pupils ; and 
from the 1st of January, 1875, there has been a school for the 
instruction of ten cattle-men in all that pertains to the manage- 
ment' of stock, during a course of six months’ duration.. 

Alnarp is a remarkably interesting institution, thoroughly 
well done in every department. No expense has been spar^ to 
obtain the best anatomical models and diagrams, the best illus- 
trative specimens of natural objects, the most convenient laboratory 
apjdiances, and so forth. For instance, in^ the farriery schoctl, 
there axe illustrations of almost every conceivable kiid of horse- 
shoe at present in use in different parts of the world, as well as 
others of antiquarian interest. There are also diagrams and 
models illustrative of the anatomy of the horse’s foot, in health 
and disease. And perhaps more interesting than anything, from 
a practical point of view, there are collections of horse-shoes, 
which illustrate the school-history of each individual student. 
Commencing with the first shoe which the freshman,” — ^an 

ordinary village blacksmith, — ^made on the first day . of his 
school-career, according to bis untutored practice at hom% 
could trace the gi^ual improvement in his attempts in 
tion as he appreciated the instruction given him by , 
fatigable Dr. Pehr^om 1 quota this departxnent 
because, so far as I know, we have nothing of 
England ; but the same system of thorough^s to 

every department of the ■college. . u 
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The farm attached to the college consists of 700 acres of good 
agricultural land^ all of which has been drained 4 ft. deep, and 
10 yds. apart ; and there are 24 acres of garden. Nearly 100 
acres are in permanent pasture, and the remaining 600 are 
cropped on a ten-course system as follows : — (1) half in green 
crop and half in rape-seed, stable-manure being applied to the 
former, and afterwards, from 225 to 300 lbs. per acre of a 
mixture of Peruvian and Mejillones guano in preparation for (2) 
wheat, ; (3) sugar-beet, the land having been manured as soon 
as it could be harrowed, and before sowing, with 300 lbs. dissolved 
guano, and 150 lbs. Mejillones per acre ; (4) barley ; (5) potatoes, 
with farmyard-manure, or peas and vetches without manure ; but, 
in the latter case, the land afterwards dressed with 300 lbs. dis- 
solved guano and 150 lbs. Mejillones per acre, in preparation 
for (6) wheat, generally, but sometimes spring-corn ; (7) seeds, 
consisting of about 16 lbs. red clover, 4 lbs. white, 16 lbs. rye- 
grass, and 12 lbs. Timothy, sown the previous March ; (8) se^s, 
ploughed up in July, and manured with 150 lbs. dissolved guano, 
and from 150 to 225 lbs. Mejillones . per acre ; (9) wheat or 
rye ; and (10) half in . bare fallow, manured with 300 lbs. dis- 
solved guano and 150 lbs. Mejillones, in preparation for rape- 
seed, and the other half in spring-corn. The bare fallow , is 
also given per acre 25 loads of sea-weed, which has been fen* 
men^ in heaps and consolidated into a compost. 

The following additional details will not oxily illustrate the 
climate and soil of Scane, but also show that high farming 
produces good crops in that district. Wheat is sown from the 
middle of September to the first week in October, from 7 to 8 
pecks of seed being used, and the crop averaging from 38 to 
45 bushels per imperial acre. Rye is sown rather earlier, and 
yields as much as 45 bushels. Barley is sown in the middle 
of April, about 3 bushels to the acre i if after sugar-beet, the 
crop will be from 52 to 56 bushels per acre, but otherwise about 
the same as wheat. From 3 to 4 bushels of oats are sown per, 
acre in the beginning of April, and the crop is usually about 
45 bushels per acre. Rape-seed is sown at the end of July or 
first week in August, rather more than 8 lbs. to the acre, and 

S ’elds about 45 bushels. Potatoes are planted the third week in 
ay, and yield about 225 busbels. Mangolds and sugar-beets 
are got in daring the middle of May, from 20 to 25 lbs. of seed 
per acre being used. The crop is from 16 to 18 tons per acre, 
mangolds being generally the higher figure ; in 1873 the crop 
of sugar-beets was 16^ tons per imperial acre, and this year 
(1874) it looked larger. The cost of cultivation of sugar-beet 
at Alnarp is reckoned as follows, per imperial acre: — Manure, 
2Z. 10s.; expenses of cultivation (other than workpeople), 
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2Z. 185 . 3«?. ; 22^ days^ labour of men at I 5 . 11 17s. 6d. 

20 days’ labour of women at lOd., 16s. 8d. ; harvesting, 1/. 2s. 3d. j 
rent, &c., IZ. Ss. 4d. Total 10/. 8s. 

The management of the cattle, and more particularly of the 
Shorthorns, has been already described on page 211; and a 
notice of the sheep has been given on page 221. 

The total gross produce of the farm and garden amounts to 
4750/., or an average of over 61. 10$. per acre. The Government 
is pHd as rent of the whole estate attached to Alnarp, which is 
about 1300 acres in extent, 1800 bushels of rye, 1800 bushefs 
of barley, and 1800 bushels of oats ; the paymen is made in 
money, and is based on the average prices of those descriptions 
of grain for the past 10 years ; it generally amounts to between 
900/. and 1000/. per annum. The college also pays the taxes 
and other burdens, which amount to about 225/. per annum. 
Nearly 600 acres of land are let to college tenants; and the 
college receives a grant from the Government of nearly 1500/. 
per annum towards its expenses. 

A similar college is established in Norway, at Aas, south of 
Christiania. It is not necessary to describe it in detail, as its 
essential features are not unlike other establishments of the 
same nature. The Principal, Mr. Dahl, and the Professor of 
Natural History and Veterinary Science, Mr. Thesen, were ex- 
ceedingly kind in explaining matters to me, and in furnishing 
me wifii the annual reports on the work of the college. The 
farm consists of about 250 acres of arable land, in three portions,, 
worked as follows : — 

A. 

1. Bare fallow, dtmged. 

2. Bye. 

3. Boots, partly manured 

with artificials. 

4-. Barley or oats, sown 
out 

5, 6, 7. Grass, 

S. (kls. 

The cattle are partly of the Thelemark breed, partly Ayrshires,, 
and partly crosses. In the year ending July 1st, 1873, 16 
Ayrshire cows gave an average of 416 gallons of milk each,, 
while 27 Thelemark and cross-bred cows gave an average of 
346 gallons each. In that year the total result of the;<^^^ 
farming, according to the published accounts, was a los%a|yb;|^h 
a profit is shown on the ^izy department. This , is dt, 

however, by charging tbe milk to the dairy at 
a price at which 10,000 gallons were actually in. i 

should not omit to mention* that plemfq-pneumcm was on<^ 


B. 

1. Bare fallow, dunged. 

2. R 3 ’'e or wheat. 

3. clover. 

Barley or wheat. 

5. Vetches, peas, beans, 

all out ripe. 

6. Barley or oats. 


0 . 

1. Bare fallow, dunged. 

2. * Bye, sown out with 

clover and Tiihothy.. 
3, 4, 5, and 6. Grass. 

7. Pasture. 

8. Oata 
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import^ into Aas with an Ayrshire bnll from Scotland. The 
bull arrived on September 21st, and the disease did not show itself 
until thebe ginning of November. One bull and one cow were 
killed, and seven other cows died of the disease before it finally 
disappeared. At the time of the Report to which I have been 
referring there were 31 students at Aas,;4 of whom received 
their education gratuitously ; 21 of these students bdionged to 
the lower and 14 to the upper school. 

Another Norwegian institution of considerable interest is 
the Royal farm of Ladegaardsden, close to Oscarshall, near Chris- 
tiania. The management of this farm reflects great credit on 
the , steward, Mr. Tveter, and his responsible superior, the 
Chamberlain Holst, a descendant of the inventor of the well- 
known Norwegian harrow. The farin consists of about 165 
acres under the plough, and the park of the royal demesne, 
which furnishes grass for the cows in summer. These are 
bought at about four years old, in-calf, at about 7Z. each. Old 
cows fetch nearly the same price as was given for them, if they 
are of the Thelemark breed, which is generally the case ; but 
Ayrshire crosses can be made fatter and make more money. 

The cows are kept in the house nearly all the year round, 
being fed in summer on cut grass, green vetches, and a little 
hay — ^from July 1st to September 30th, or thereabouts. The 
rest of the year they get hay and corn as already described on 
other fatms. The calves are nearly all sold to the butcher at 
about 7s. each when a day or two old ; but some of the best are 
kept on a little while and sold for breeding purposes. 

The arable land is cropped with a view to the keeping of 
as many cows as possible, on the following seven-course shift ; 
(1) one-third bare fallow, one-third turnips or potatoes, and one- 
third green crop, such as vetches ; (2) rye after bare fallow, and 
barley after roots or green crop, both sown out with clover and 
grasses ; (3) and (4) grass cut twice each year ; (5) and (6) grass 
cut only once each year ; (7) oats. 

, According to the official reports there were 39 cows on the 
farm, in 1870, giving an average of 522 gallons of milk ; and 43 
in 1871,. giving an average of 510 gallons;, but I understood 
that ,60 cows hil been kept on the farm in 1874. The average 
price obtained by , selling Ihe milk in Christiania appears to 
have been 8^d. per gallon in 1871, and about the same price 
during the years immediately preceding. This left a profit, 
according to the published accounts, amounting to 22 IZ.; but 
those accounts do not show whether the rent of the 165 acres of 
arable land, the value of the grass from the park, and the interest 
of capital, &c., are taken into account in calculating the cost of 
the food given to the cows. The figures suggest that they are 
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included, for taking the cost of milk to be, as previously calcu- 
lated, per gallon, this would leave a profit of per gallon, 
or over 5Z. per cow yielding 500 gallons of milk. 


Taxation aot Rueal Affaibs. 

In Sweden the unit of assessment is an ancient division called 
a Hemman ; but the respective areas of land constituting these 
divisions no longer represent equal values, as they doubtless did 
originally; and great dissatismction exists at the consequent 
inequality of taxation at the present day. There are also four 
classes of land, on each of which the burden of taxation differs 
in a greater or less degree, viz., (1) SMeri^ (2) Frdlse^ (3) Skatte^ 
and (4) Krone ShaMe. The first of these, Sateri^ is the regular 
freehold estate^ and formerly could be held only by the nobility ; 
it bears no direct taxes, and is not burdened with the provision 
of soldiers ; but in case of invasion each Hemman of this class 
is^^bound to supply a horse for the purpose of national defence. 
The second class, Frdlse^ was also, in former times, a privilege 
of the nobility ; but it has to furnish soldiers, or contribute 
towards furnishing them, according to the extent of land within 
the boundaries of the Hemman. The third and fourth classes 
are ordinary land without privileges, differing on^ in the fact 
that the Krone Skatte has been purchased from the Crown. The 
taxes on them are said to be heavy, and to depreciate the price 
of land; and the present aim of the peasants in the Riksdag 
is«to get tliese taxes and the keeping of soldiers taken off the 
land and put on the nation generally. 

All the land, except the Sateri, has to keep soldiers at present. 
The soldiers are provided with a house, a variable quantity of 
land, firewood, wood for fencing, uniform, and* sdmetimes other 
perquisites. . Legally they are obliged to work for the proprietors 
of the land, if required to do so, at the current rate of wages. 
For their house and other perquisites they do absolutely no- 
thing for the farmer ; but they attend drill two months in the 
year. If the keep of a cavalry soldier has been allotted to the 
land, a trained horse must be always ready, never put in harness, 
though he may be ridden. In some parts of Sweden it is thus 
by no mhans a bad thing to be a soldier. As an example of 
the soldier-keeping, I may mention Mr. Tranchell’s farm, 
Landskrona, consisting of about 1200 acres. It belongs. 
second class ; and although the proprietor has no 
keep in repair, he must keep four hussars in the 
described; but by private arrangement 
managed to commute the perquisites of a 

m<mev uaYment. *' * 
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The taxes levied in money are now paid by the landowners, 
direct to the Crown, which in turn pays to the various local 
authorities what is due to them ; but formerly these also were 
paid to the authorities in kind, each substance being redeemable 
at a certain price. All occupiers of land have to pay 1 per 
cent, income tax according to assessment ; but in assessing the 
amount on which this, tax must be paid, the burden of other 
taxes is taken into account. 

Instead of a highway rate, all public roads, whether V high^» 
roads ” or “ parish roads,” are kept in repair by the occupiers of 
the land. The unit of administration for this purpose is the 
County Court district, by the authorities of which portions of 
the roads are allotted amongst the various Hemman, according,, 
not only to the length and width of the roads, but also to the 
diflSculty of keeping them in repair. As a consequence of this- 
system the roads are unequally kept, and macadamising is the 
exception in the rural districts. As a rule, the roads of a 
Hemman fall to the level of the worst work that can pass the 
Government inspector; and where there is a long stretch of 
good road, it is because its repair devolves upon the owner of 
a large estate. The only redeeming feature of the system that 
occurred to me was the regulation that, in case of a severe snow- 
storm, the farmers in the district are bound to keep the whole 
of the roads clear, each fumishi^ his due projportion of men, 
horses, and waggons ; although it may happen that the portions 
of the .road blocked up by snow-drifts are otherwise under the 
charge of only a few of those called upon to assist in keeping 
it available for trafhc under such circumstances. ^ 

In Norway, the basis of taxation is the Skylddaler, each of 
which was originally of the estimated purchase-value of 1000 
specie daler (225Z.) as an investment ; but the actual value of 
which is now very different. The local taxes include school,, 
poor, church, and other rates, and amount to 10 or 12 specie 
dalers (45s. to 54s.) per Skylddaler per annum. The atrwge- 
ments as to road-keeping are similar to those in Sweden. 

The fences in Sweden and Norway are almost invariably con- 
structed of wood, and the accompanying sketch (Fig. 18) will 
give, a better idea of their ungainly appearance than any amount 
of description. 

The recent increase in the value of wood and in the price of 
labour has raised the cost of these fences very considerably, 
especially in the south ; and farmers are now relying to a large 
extent upon their open drains as divisions between their fields. 
The roads, however, are still bounded or crossed by these weird- 
looking fences ; and the termination of each holding, at least, is 
still marked, as when the late Robert Chambers wrote ‘ Tracings 
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of the North of Europei’* by a gate across the road, as if to pro- 
test against the improved methods of travelling which have of 
late years been so extensively adopted in Sweden. 


Fig. 18 . — A Scandinavian Fence, 



A comparatively small proportion of the land of Sweden and 
Norway is pipe-drained, and it is something startling to see 
the deep and wide drains between the lands in most parts of 
the country. Even where subsoil-draining has been done, a 
<;eTtain number of these huge water-furrows are necessary, 
especially in the northern districts. The ice-bound land there 
becomes thawed in the spring with a marvellous suddenness, and 
if a sufficient number of these open-drains were not provided, to 
carry off the surface-water without delay, valuable time would 
be lost in a country where the season during which field-work is 
possible, is, even under the most favourable circumstances, far too 
circumscribed. In addition to these deep open drains, it is usual 
to provide surface-channels for the water when the land is not 
pipe-drained, by using an ard furnished with a double mould- 
board, each having a comb-like wing to prevent the earth falling 
back into the furrows* These channels are not more than a few 
inches, in depth, and axe from 5 to 15 yards apart, according to 
circumstances. In appearance they somewhat roughly resemble 
the furrows at the junction of the lands in our drdinary system 
of ploughing. 

During the year 1872, about 28,000 acres in Sweden were 


♦ “ There is cue singular impedUa^t in travelling ; ahnosrfc every few hundred 
yards— though often at very much wider intervals— agate crosses the roadjbeirg 
part of the ^stemof farm-enclosures, and havi^ a regard to the exclusion of 
cattle from the com-fields.”^Qp. eit* p. 55, 1860. 

Vpb. XI.7-S. S. ' S V 
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brought into cultivation, 9800 were drained, over 2100 acres of 
meadow were irrigated, and nearly 23,000 acres of land were 
marled. 

In Sweden there is no limit to the permanent division of agri- 
cultural land as property farther than this : that at least three able- 
bodied persons must be able to obtain a living off each division. 
This rule does not, however, apply to the torpare ” belonging to 
a large estate, as their separation from it is only temporary, and 
is a matter of tenancy, not of ownership. In 1872, there were 
252,776 owners, and 200,417 occupiers of cultivated land in 
the country. The total number of agricultural holdings was 
295,983, of which 185,693 were held by agricultural labourers 
working more or less for other farmers. The annexed Table 
shows in detail how the land was subdivided, both as to 
ownership and occupation, in each of the years 1867-1872 
inclusive. 


Table showing the Numbeb of Owners and Ocoupibbs of Cultivated 
Land in SwEDnar in the Years 1867-72. 
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163,640 

24,366 

2,388 

89,772 

95,282 

13,760 

1 

3,603 

1871 

62,517 

162,820 

24,707 

2,577 

92,812 

98,576 

13,946 

1,732 

1870 

63,922 ! 

161,829 

25,137 

2,619 

93,707 

98,882 

13,902 

1,752 

1869 

63,257 

158,689 

24,716 

2,537 

91,069 

95,677 

13,535 

1,490 

1868 

63,181 

163,379 

22,744 

2,588 

01,858 

' 98,665 

13,390 

1,648 

1867 

67,755 

146,819 

22,664 

2,697 

92,849 

1 97,092 

1 

1 

16,097 

1,823 


It has been shown that the payment for labour in land 
requires an acreage about as great as that of the farm to be 
cultivated. In other words, the labour bill is equal to the rent, 
taxes, and tithes. This of itself is not an overwhelming pro* 
portion ; but when it is remembered that about one-seventh to 
one-eighth of the arable land is generally unproductive, and the 
remainder is about equally divided between artificial gmss and 
com, the cost of labour as compared with the extent of the work 
to be performed is very large, but it is a necessity of the long 
winter. Then, as the horses consume one-third of the produce of 
the farm, and dairy-cows are fed on home-grown corn and hay — 
the chief object of the farming being dairying, — ^the sale of corn 
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oS a Swedish farm is not very large. In fact, I was frequently 
told that a small farmer does not sell produce of every kind to 
the amount of 11. per acre per annum off his farm ; while on 
a well-managed large farm 3L per acre may be considered a 
liberal estimate. In a few cases, where mifik is sold at a high 
price to a neighbouring town, the return is larger, and no doubt 
the rent-value of the land is in proportion. For instance, Mr. 
Fogelmark, of Wall, near Gefle, who sells his milk at 9 per 
gallon, realises 1220Z. per annum for it, and sells com to the 
value of 120Z., being together an average gross produce of 5Z. 
per- acre. This gentleman’s farm is one of the best agricultural 
schools that 1 visited. It must also be remembered that the 
labourers are paid in money, house, garden, and keep for a cow. 
In Scane the gross produce is larger than in the more northern 
provinces, the farms being more extensive and the climate better ; 
and an average of 4Z. 10s. per acre is said not to be exceptional. 

The rent of land in Sweden and Norway is comparatively 
low, about 13s. per acre not unusually so ; while IZ. per acre 
is occasionally obtained for good land. In Scane the rents 
are higher, and I have been shown an exceptionally good farm 
rented at as much as 30s. per imperial acre. Tenant-farming is 
not, however, the rule in Sweden ; but where it exists, the land is 
usually held on a lease of ten years if from a private individual, 
and one of twenty years if held from the Crown. 

Mr. Dannfelt* has given the purchase value of land in Sweden 
at 5Z, to 13Z. 6s. 8d. per imperial acre, rising in Scane to over 
16Z. per acre. Small lots of land, he says, cost 25 per cent, more 
than large lots. The abundance of small occupations induces 
small farmers with insufficient capital to purchase them, in most 
cases at such a price that they have no money left to farm the 
land properly; the result is that their profits are less than if 
they had rented a farm proportionate in size to the extent of 
their capital.” With regard to leases, he observes that they 
“ seldom contain any stipulations as to cropping. It is some- 
times covenanted that hay and straw may not be sold off the 
farm, and that no paring and burning shall take place ; however, 
at the present time the right of selling fodder is granted, 
especially on farms in the vicinity of mining districts and 
large cities, where the sale of fodder for horses is a profitable 
item.” 

CoNOLTTSIOir. 

Swedish and Norwegian farming, as described in the pre- 
ceding pages, thus appears to be anything but a profitable 

♦ Vide ‘Continental Farming and Peasantry,' by J. Howard* M.P., Hidgway, 
1870, pp. 97 and 98. 

a % 
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business. One of tbe keenest farmers whom I met in Norway 
calculated that his farm-profits had been in the last two years 
9s. and 13s. 6rf. per acre respectively; and we have already 
seen that the profits at Enskede for the three years 1865—68 did 
not average more than 5s. 6rf- per acre. If the most enlightened 
men cannot make farming pay better than this, it is tolerably 
clear that the uninstructed peasant cannot obtain an equivalent 
for his labour, and for the rent-value of his farm. But as he 
has no rent-day to provide for, he does not realise this fact, 
and never thinks of asking himself whether his small profits 
repay him for the labour which he gives as rent, if his land is 
“ torp,” or are adequate interest for the capital sunk in the live 
and dead stock of the farm, and in the farm itself, if it is his 
own property. 

I m^iy be wrong, but it repeatedly struck me that as grass 
cannot grow in Sweden for more than five or six months in the 
year as a maximum, it must be relatively an unprofitable crop, 
although the necessity of a large area, under the prevailing 
system of dairy-husbandry, nobody can doubt. But this is one 
reason why dairy-husfaan^y is, as I understand it, unprofitable 
in Sweden and Norway, except under peculiar circumstances. 

The prevalence of dairying also explains the almost universal 
practice of applying phosphatic manures to the corn-crops, when, 
that is to say, any artificial manure is used. Farmyard-manure 
is applied to fallow in preparation for rye ; then the land is laid 
out in seeds for at least three years, all ihown, and given to 
dairy-cows in the houses, — this is the national system, and it 
must rob the seed-land of its phosphates. The best farmers, 
therefore, seek to restore the condition of the land by applying 
a dressing of superphosphate to the first of tbe two or three 
successive crops of spring-corn, that follow the ley. Except at 
Alnarp and one or two other places in Sweden, the use of nitro- 
genous artificial manures appears to be entirely unknown. 

Some other prevalent practices are the result of the great 
distance of the farms irom markets and centres of population 
and the difficulty and expense of transport of produce. Thus, 
the payment of the labourers to so large an exteirt in com and 
other necessaries is in some districts an immense advantage to 
them. Similarly, many farmers cannot afford the expense of 
artificial feeding-stuffs, such as oil-cake, and therefore utilise 
their home-grown com. Nevertheless, the table of imports for 
the five years ending with 1873 shows that the Swedish farmer 
is fully alive to the value of such materials as guano and oil- 
cakes, and that as the opening of new railways brin^ such 
aids to advanced agriculture within his fea.oTx he is not slow 
to avail himself of them.- Until the last few years Swedish 



On Cheese-making in Home Dairies^avd in Factories, 261 

farming was to a great extent self-contained; the occupier of 
land grew and consumed his own produce, for there was no 
market except in his immediate neighbourhood, on account 
of the mutual inaccessibility of the would-be buyer and seller. 
Such impediments are now being rapidly swept away. I believe, 
also, that the Swedish Parliament has at present under considera- 
tion the whole question of the taxation of landed property. If so, 
I am probably not too sanguine inianticipating that the Swedish 
railways will shortly be supplied with those necessary feeders 
— ^good roads ; that Swedish farmers will be relieved from the 
irksome duties of road-making and soldier-keeping, by those 
burdens being commuted into an equitable money payment ; and 
that the farming of Sweden, especially in relation to the produc- 
tion of meat, will acquire considerable development in the course 
of the next few years. 


VI. — On Cheese*mdking in Home Dairies and in Factories, By 
J. Chalmebs Moetoh. 

The history of the establishment of cheese-factories in Derby- 
shire was told by Mr. Gilbert Murray, of Elvaston, four years 
ago, in the seventh volume of this Journal/ The inferior 
quality and decreasing reputation of Derbyshire cheese, which 
is the staple agricultural product of a large portion of that 
county, the impossibility of making the best qualities of cheese 
with the commonly imperfect equipment of small Derbyshire 
dairy-farms, and the increasing difficulty and expense of the 
labour employed upon them, were the main causes of the move- 
ment. And to Lord Vernon, who had, at a meeting of the 
Royal Agricultural Society, so long ago as 1868,t moved for an 
inquiry into the working of the American factory-system of 
cheese-making; to Mr. J. G. Crompton, of Derby, the Hon. 
E. K. Coke, Messrs. Murray, Coleman, Sheldon, and others, 
whose time, labour, and money, were freely given in contending 
with the opposition which had to be encountered, is due the credit 

* The subject bad beea laid before an English audience so long ago as March, 
1B68, by the late Mr. George Jackson, of Tattenhall, Chester, who then read a 
Paper on cbees&'faetories before the London Farmers' Club* Beference mast also 
be made to the Paper on the same subject by Mr. H. M. Jenkins, on December 9, 

1870, before the Society of Arts ; and especially to the lecture on “ English 
Oheese-&ciorie8— how to establish and how to manage them,” by Mr. J. OoImSKt,, 
of Park Kook, Qnomdon, Derby, before the liondon Faimerfif ,01ub, on February, 0, 

1871. Mr. Coleman's lecture sm. the speeoto which followed it, report^ In ffie 

Journal of the Farmers’ Club (Salisbury Square, Fleet Street, London}, dre an 
admirable discussion of the whole subject. Mrr. Jenkins had directed attention 
in the Sixth Volume (1870) of this * Journal* to ihsapplcaMMSy Ainen 

factory system to £n^h dailies. , \ 

f Sw voL Ti, p. 178 : Second Series the * JoumaL’. s , 
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of the success which the movement has at length achieved. 
The two factories, at Longford and Derby, respectively, which 
were originally worked under the guarantee, by their public- 
spirited promoters, of a certain price per gallon for all the milk 
which they received, were soon followed by the establishment of 
four others, on the co-operative principle, in various parts of the 
county ; and Mr. Crompton has Uow given me a list of 19 in 
five counties already built or about to be erected, which will be 
in operation during the coming year, capable of dealing with the 
milk of 7000 or SOOfli cows. The time has therefore come when 
the factory movement may be acknowledged a success, and when 
a report, both of recent experience under it, and of its relations 
to the existing dairy practice of the country, may be useful. 

In order to qualify myself for such a report I have visited all 
those cheese-factories which have been established in Derby- 
shire also one in Gloucestershire, and one in Cheshire, neither 
of which, however, can be considered quite to come within the 
designation which they claim ; and I have seen factories which 
have been for some time in operation near Lichfield, Stafford- 
shire, and near Weston-super-Slare, Somersetshire, respectively. 
Reports and statistics of many of these factories, in some cases 
very complete and full, have been placed at my disposal. I 
have witnessed a day^s operations at some of them, and taken 
notes in the case of all of the process carried out in each^ In 
order that the circumstances out of which they have arisen, or 
which they are intended to displace, may be undm’stood and 
fairly represented, I have also visited, for the purpose of this 
Report a number of dairy-farms in all the above-named counties 
— dairies of both average and noteworthy merit; and ample 
opportunity has been given me of discussing the whole subject, 
both with land-owners and with farmers who advocate the 
factory-system, and with land-owners, land-agents, and farmers 
who oppose it* Many excellent dairies in Cheshire, three in 
Derbyshire, nine in Gloucestershire, and three in Somersetshire, 
— one oi them belonging rather to the North Wilts district, 
have been thus inspected ; and everything that the experience of 
the dairy-farmer can suggest, for either the maintenance or the 
alteration of the old-established form of cheese-dairying, has, 
I believe, been carefully considered. 

It is of course impossible, after all these discussions and in- 
spections, now that the task of reporting them, is before me^ to 
affect that entire unprejudice with which it was desirable that 
the inquiry should be commenced. Having learned the histozy 

i . 

* My best thanis are due to Mr. J. G. Grompton, of The Lilies, Derby, and to 
Messrs. G. Murray and J. P. Sheldon, for their guidance and assistance in 
Derbyshire. 
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and witnessed the results, and listened to the managers, of both 
factories and private dairies all over the country, an opinion has 
necessarily been formed ; and fairly as it may have been arrived 
at, it can no longer be in an indifferent or impartial mood that 
one endeavours to express it. Experience has, I am bound to 
report, satisfied the expectations of those who first introduced^ 
the American factory-system into England. Manufacture on 
the larger scale has, in the case of milk as in that of all other 
raw materials, been found more economical and more profitable. 
A manufactured article of higher average quality, because of 
more uniform excellence, and consequently of greater value, has 
been obtained. The highest skill, hitherto engaged here and 
there in isolated farms on the produce of perhaps S) to 60 cows, 
has been engaged in the manufacture of cheese from 400 to 600 
cows. The best machinery and the cheapest power, unavailable in 
the case of small dairies, can be used when the milk of 20 or 30 
such dairies is brought to one point for the purpose. Other ad- 
vantages can also be named ; and, together, it must be admitted 
that they more than counterbalance the risks and difficulties and 
costs which are incidental to the change. 

Objections to the Faotoey System. 

To some of these difficulties and objections I will first 
advert : 

' (1*) Some estates in dairy districts are already admirably 
equipped for the prosecution of the existing system of home- 
dairying ; and an expenditure, in many cases both considerable 
and recent, would be rendered useless if the work of the dairy 
were henceforth to be carried on at a factory. And, where 
estates are not properly equipped, it is held with confiderme by 
many, who unquestionably have the interests of the dairy fanner 
at heart, that these must suffer by any factory scheme which shall 
relieve the landowner of the duty of providing adequate accom- 
modation on the several farms. Such accommodation is still 
the exception, not the rule, in dairy districts ; and it is alleged, 
not without plausibility, that the factory-system which will save 
neglectful landowners from an otherwise necessary expenditure, 
may at the same time hinder the much-needed improvements of 
both homes and homesteads which would probably be .under- 
taken if these dairy improvements had to be taken in hahd.> 

Certainly an ’ immense improvement in cheeseniairymg is 
possible without resort to such a revolutiou in this particular 
industry as the cheese-factory involves. I had the pleasure of 
visiting a large numh^' of farms on the Peckfortqn Estate, in 
Cheshire, where Mr. Tollemache has jffpvided everything that 
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the . most accomplished cheese-maker can desire in the way of 
The houses where the cows are kept in winter and 
milked in summer are conveniently near ; ample room is pro- 
vided for both milk and cheese — abundant space for storing and 
cooling the one, and for making and curing and storing the 
other ; water is laid on at every point where it is wanted ; ad- 
mirable oven accommodation, required under the Cheshire system, 
is supplied ; lifts for diminishing the labour of moving heavy 
cheeses are placed wherever useful ; whey tanks are placed where 
wanted, and the waste whey, let off when exhausted of its cream, 
flows to a tank by the piggeries at a little distance — ^meal cistern 
and mixing cistern being at hand, and every help being thus 
given to diminish the labour of attending on the large number 
of pigs which are fed and fattened on all Cheshire dairy-farms. 
So great a saving of labour is effected by all these helps, that, 
in instance after instance which I visited, the whole work of the 
daily was done by the mistress and her daughters — no paid 
dairy-maid being required, I saw many large and most com- 
fortable homes, on farms of 40 to 60 cows a-piece, where both 
house and dairy-work were thus accomplished, — ^where high 
prices, 80s. to 88s. per cwt. (120 lbs.), for the cheese had been 
this year obtained, — and where, certainly, everything appeared 
the very perfection of cleanliness and comfort, Sot unfre- 
quently both the farmer and his wife had risen from the rank 
of farm and household labour. To deprive either of the accus- 
tomed daily task would in such cases b© equivalent to an entire 
and most uncongenial change of life. In the case of an estate 
so perfectly equipped as this the question may be put, even with 
some degree of indignation, by a defender of home-dairying, — 
Why should you desire me to upset all these arrangements? why 
should I abandon a system under which the best cheese may be 
made, and by which &e skill is perpetuated, on which the special 
agricultural industry of the county rests ? To this one cannot 
but reply that such an estate as this does not offer a proper 
station for a factory.* It is because a high average quality of 
cheese is not genei^ly made, -because in the ordinary faim- 
daixy the much-need^ equipment does not generally exist, 
because the cost and difficulty of labour are becoming year by 
year more felt, that dairy-factories are desirable ; and it is espe- 
cially in circumstances where they are thus called for that they 


‘‘‘I understand that on Lord Yearnon’s Derbyshire Estate, although „ the 
advantage of the ofaeese-factory system has been frequently urged upon 
tenantry, no application has yet been made to the landlord for the erec^n of a 
factory. ' The fact is that in re-modelling the farm-bnildings on this estate, the 
dairy arrangeipents, as on the Cheshire E^te alluded to above, have been made 
as p^eot as the tenantry can wish. 
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are being established. Nevertheless, even on estates already 
fairly equipped, the practice of the best and most successful 
manufacturers ought not to be lightly thought of either by the 
landowner or by the farmer. The manufacturer knows that,, 
whatever his expenditure on existing machinery may have been, 
to continue the employment of it when others are benefiting by 
the use of the more recent improvements will only result in 
loss I and whatever changes lead to profit he at once adopts at 
whatever cost. I am assured that the cheese made at the Long- 
ford factory, Derbyshire, during the past two years has been 10^- 
per cwt. better than that which was made by the contributors 
to that factory on their several farms in previous years. This, 
over a ^uianufacture of 100 tons, means an increase in the annual 
receipts, over the area of only one considerable estate, of lOOOZ. 
per annum. If the great staple agricultural manufacture of any 
county can be improved so as to largely increase the value of 
its annual produce — ^the fund out of which rent and labour and 
the tenant all are paid, — it must be pronounced mere senti- 
mental follj^to oppose the improvement because estates have 
been recently equipped at some cost for the former less profitable 
process. 

(2.) Most farms in our dairy districts are dependent to a 
considerable extent for both fertility and profit upon extensive 
pig-feeding, carried on during the season when whey is available* 
All such farms are, to some extent, thus dependent ; and the des- 
patch of the whole milk from them would, it is said, put an end to 
a veay serviceable and profitable part of farm management. It 
is not always nor even generally that the whey is by itself a 
great source of fertility and profit, but it is the basis on which a 
large expenditure on other foods depends. Where no such expen- 
diture is made, the whey is not considered of so much value, as 
when other food is bought tp be consumed with it. , Thus Mr. 
C. Bennett, a Gloucestershire dairy-farmer, quoted further on, 
considers the value of the whey to be generally over-estimated, 
and he would gladly give it to anyone who would fetch it, and 
pay him IL per cow per annum for it. On the other hand, Mr* 
Gibbons, of Tunley, Somersetshire, who has a dairy of from 50 
to 70 cows, on an admirably managed farm, and who holds 
many prizes for the. excellence of his Cheddar cheese, attaches 
the very highest value to the whey ; on which he founds and 
justifies an expenditure of 300Z, a y^ar on meal and other foods 
for pigs, declaring that the deterioration of the fertility of his 
farm would be inevitable if this whey and meal feeding were to 
cease. Mr. Joseph Aston, too, of Brassey Green, Tarporley, 
Cheshire, who strongly advocates the retention of the home dairy 
monument, ^clares that the whey is worth annually 35^. to 
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40^. per cow to the fanner, when it is consumed at home along 
with meal and other purchased food. And it may be ngimed, as 
in some measure justifying this estimate of the value of the whey, 
that at the Rooksbridge cheese-factory, near Weston, where a 
large piggery is part of the establishment, those who send their 
milk receive, as payment for it, their aliquot share of the whole 
annual selling value of the cheese made from it, without any 
deductions for expense — ^being willing to give up the whey for the 
dairy expenses which they thus escape. These, in large dairies, 
amount to IZ. per cow, and in small ones, perhaps, to nearly 
double that amount per annum. This difSculty connected with 
the whey must, I think, in fairness be considered as a real draw** 
back to the otherwise unquestionable merit of the factory system. 
But it will not be considered fatal to it ; the whey will either be 
brought back to the farm which supplied the milk, and then it 
is only the additional cost of carriage which has to be considered ; 
or it will be sold at the factory to the nearer farms ; or it will be 
used in pigstieis near the factory. In the first case, at some of 
the factories the managers permit the use of the same vessels for 
the whey as have brought the milk — -which of course involves 
the need of special care in cleaning them between times. In 
both the other cases, the value of the whey returns, more or less 
perfectly, to the farmer, who will then, in respect of the alleged 
loss of the fertility due to the consumption of the whey, be only 
standing in a similar position to that of many qther occupiers of 
land, in respect^of their grain and other produce which they might 
consume at home, to the great increase of the fertility of their 
land, but which they prefer to sell ; taking care of the productive- 
ness of their farms, as they are quite able to do, in other ways. 

(3.) An objection, almost certain to be fatal, if not to the 
adoption of the factory system in a district, at least to any patron- 
age of it by individual occupiers, will, no doubt, be made on 
particular farms by those who are already in the habit of making 
the very best quality of cheese in the market. They will not be 
satisfied with only the high average price which they may 
expect by sending their milk to a factory. But this objection 
can exist only in the exceptional cases of those who have reason 
to be proud ot the name and fame of their several dairies; On 
the majority of farms the cheese made is below the average 
quality ; and by sending all the milk of a district to a factory 
there is the advantage gained of putting the cheese-making of 
the whole country-side in the cleverest hands that can be iub^cL 

(4). I must add to these objections that the carnage of the 
milk is a clear addition, which the factory system involves, to 
the ordintiry labour of the farm, already generally h^vy enough ; 
and of course, if the balance of advantages between the home 
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dairy and the factory he so close that the few shillings a week 
which §.re thus involved will turn the scale, there can be no 
chance of a factory succeeding. As a matter of fact, this ad- 
ditional labour does not hinder milk being sent to factories from 
farms four miles off. This is the case, I believe, both at Lichfield 
and at Longford. The cost is diminished in some cases by one 
of the more distant senders undertaking to pick up the milk of 
other contributors on his way, one horse and one lad being thus 
engaged for all, instead of one for each. The cost is thus at 
once distributed and diminished; but ihe principal alleviation, 
and practically the annihilation of this expense will only be 
attained when factories are multiplied ^sufficiently. The land 
within the radius of a mile exceeds 2000 acres, an area which, 
in a dairy district, may contain at least 600 milking cows, quite 
enough to justify a factory, which need not thus be farther than 
a mile from any of its contributors. 

One would not, however, lightly consider an objection to 
the increase of labour on our dairy-farms, for it must be re- 
membered that the milking of the cows always prescribes a very 
considerable minimum ; and there must, in any case, always be 
hands enough to accomplish this. If only this process could be 
accomplished by machinery, there would at once be a greater 
readiness to acquiesce in any proposal for lessening the other 
necessary labour on such farms. Surely the process is not beyond 
the limits of artificial contrivance. If by offering even the 
largest priae for which they have any precedent, the Royal 
Agricultural Society could obtain a thoroughly efficient artificial 
cow-milker, it would make a most advantageous use of its 
funds — ^rendering an immense service to all dairy-farmers, and 
making them readier to unite for the further economy of labour 
which the factory system enables. 

The ADVAJffTAGES OF THE Faotobt Systeiu:. 

Some of the advantages which are claimed for the Factory 
system of cheese-making have been already gathered from this 
discussion of the objections which have been made to it* 

(1.) The importance, just alluded to, of putting the manu- 
facture in the hands of the cleverest makers, places this among the 
chief of them. The milk of 20 to 30 dairies, manipulated with 
all the* aid of the best apparatus, by the cleverest of the 20 or 30 
dairymaids throi^h Whose han^ in generally poorly equipped 
dairies, it has hitherto passed, is certain to result in a higher 
quality and consequently greater value of cheese upon the whole. 
To this agrees the report of the cheese-market ever since the 
Derbyshire cheese-factories have beea established ; and we may 
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quote particular illustrations to the same effect. The average price 
of the cheese made at the Windley Hall Factory, near ^ Derby, 
was 4/. 3s* ^\d. per cwt. of 120 lbs. over 34 tons 2 cwt. 1 qr^ 
made in 1873 ; and 4Z. Is. over aboixt 42 tons made in 1874, 
At Longford the price was 47. 2s. 4d. over 86^ tons in 1873, 
and 47. 2s. 3|rf. over 84Jtons (all that had been sold at the dat^, 
of my anformation) in 1874. it is impossible to get the corre- 
sponding figures for equal quantities of cheese made in private 
dairies ; but keeping in mind how few of the whole number of 
sales reach the highest figures given in any market quotation, 
something may be learned from the following prices, taken from 
the * Agricultural Gazette,’ as representing die market prices of 
cheese,^ month by month, last year, in Derbyshire, at factories 
and private dairies respectively. 


Peices of Cheese m Berbyshibe,* 1874. 


Date. 

Houb Dairy Cheese. 

Factory Cheese. 

Per Cwt. of ISO lbs. 

Lowest Price. | Highest Price. 

Per Cwt. c 
Lowest Price, j 

f 120 lbs. 

Highest Price. 





8, 

d. 

£ 

s. 

d. 

£ 

8. 

d 

£ S. 

d . ‘ 

August 

22 .. 

.. 

3 

0 

0 

4 

0 

0 

4 

0 

0 

4 2 

6 

September 12 .. 


3 

8 

0 

4 

1 

0 

4 

0 

0 

4 5 

0 


2e .. 

... 

3 

8 

0 

4 

4 

0 

4 

0 

0 

4 6 

6 

Octob® 

10 .. 


3 

5 

0 

4 

4 

0 

4 

2 

0 

4 7 

0 

9 9 

17 .. 


3 

5 

0 

4 

4 

0 

4 

3 

0 

4 6 

6 

9 9 

24 .. 


3 

5 

0 

4 

9 

0 

4 

3 

0 

4 7 

0 

Kovember 

7 .. 


3 

0 

0 

4 

2 

0 

4 

4 

0 

4 7 

0 

• 9 

28 .. 


2 15 

0 

4 

4 

0 

4 

4 

0 

4 10 

0 

December 

5 .. 


3 

8 

0 

4 

2 

0 

4 

4 

0 

4 6 

0 

9 9 

19 .. 


3 

8 

0 

4 

2 

0 

4 

4 

0 

4 6^ 

0 

9 9 

26 .. 


3 

0 

0 

4 

4 

0 

4 

1 

O' 

4 6 

0 


The above quotations commence only in the month of August ; 
but the difference in the value of home-made and of factory cheese 
is even greater in the earlier months. The first make of cheese 
in home dairies — Fodder or Boosey”t cheese as it is called, 
when the cows are still in the house — ^is generally of inferior 


♦ The actual prices named in any case may be lower or higher than those which 
could be quoted of Cheshire, Somersetshire, or Gloucestershire. It is not either 
as vaunting or lamenting Derbyshire experience that the figures are quoted. The 
prices are stated simply for the comparison which they give of home^^d factory 
cheese., , ' 

t “ Boosey,” i made while the cows are still in the house. ** Every cow in 
i^QWn boose^” or stall, is a phrase perfectly understood in Der^yshite cowhouses. 
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quality, owing partly, in all probability, to the small quantity 
of milk available, and the consequent need of using old curd to 
make up a full-sized cheese. Whether this be the explanation 
or not, I am informed that the cheese made in large quantity- 
in the vat of a factory, is good from the very outset of the season, 
and remains of nearly uniform quality throughout the year. 

In addition to the increased value of a make of cheese, owing 
to uniformly high quality, which is realized when the milk is 
taken from the home-dairy and sent to a factory for manufac- 
ture — ^there is an increased value owing to the larger quantity 
of cheese which undoubtedly is made from a given quantity of 
milk at factories, owing to the more uniform and systematic 
manufacture of the curd, which is possible where large quantities 
are dealt with, as compared with private dairies ; but to this 
some reference will be made hereafter. 

(2.) The diminished cost of cheese-making at which this 
higher value is obtained is another considerable advantage of 
the factoiy system. This will be related in more detail when 
referring directly to factory management and experience. At 
present I may say that at the Windley Hall Factory, to which 
seventeen dairies contribute their milk, upwards of 50 tons of 
cheese (58 tons 17 cwt. 3 qrs. 3 lbs. of green cheese) were made 
last year by a manager (whose salary is 75Z,), Ids assistant 
(29Z. 14s.), and extra assistant (HZ. 13s.). The materials used 
cost 33Z, 11s. 9d., petty expenses 7Z. 9^. 5d., account-keeping 
lOZ., rent 40Z. The mere labour thus amounted to 2s. per cwt., 
and the total cost of manufacture to 3s. lOjd. per cwt. If we 
compare with this the case of a farm of 30 cows making even 
4 cwts* a-piece, putting the cost and keep of a dairymaid at only 
401. a year, and charging only three-quarters of it, or 30Z., against 
112^ cwts. of cheese, we find a cost of 5s. a cwt. in labour alone, 
even on this moderate valuation of the labour, whether under- 
taken by the mistress or a servant. No wonder that Mr. Joseph 
Needham, of School Clough Farm, a contributor to the Holms 
Factory, near Ashbourne, declares that in the increased value 
and dimiioished cost of his cheese made from 30 cows he has 
gained 80Z. a yeat by sending it to the factory. * 

(3.) It cannot be alleged that I have over-estimated the cost of 
the work in an ordinary dairy at 30Z. a year for 30 cows ; but 
if it be objected that this will in general be undertaken by the 
farmer’s wife, whose services hardly admit of a money valuation, 
then, except from those who pronounce hard work to be in itself 
desirable, it may be claimed as one benefit of the factory system 
that it puts a stop to the undue labour — drudgery it niust often 
fee in times of weakness or imperfect hedth — of the mistress of 
an ordinary home cheese-dairy. This would not, however, be 
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* » , 

^owed bjaxiy of those to^hoin I spoke upon the subject during 

kind enough to take me 
^ongsrt the f^-houses on his Cheshire estate; but probably 
the truth IS fairly told in a letter upon the subject which I 

^ ^7 W Vernon in 

r« f ^7®*®*“ insisted 

t^r drudgery of the lanner's 

A V * Charles Bennett, of Stone, Gloucestershire, one of 
the best cheese-makers in the county, wrote to me as follows :~ 

I season I find it^ needful to be in the dairy *by 

half-past five o clock m the morning for an hour. Then there is an SmC 
release for breakfast. By that time the curd will be fit for breaking. Then 
^ere will be making it into cheese, which will take from two to two-and-a*half 
hours, excepting intervals of not more than a quarter of an hour twice durino* 
this time. It will then he about ten o’clock. If I have a good servant, I caS 
then leave fhe cheese to her ; and it will be necessary for her to go to it in an 
hour to dry-cloth it, and again in two hours to salt it. With her assistance 
I have done with it till one o clock. Then if cheese he made twice a day, this 
has all to be repeated, oimmencing at four Those who profess that they 
cannot see what fannera' wives would have to do if they gave up cheese-making 
^st forget that such people are very frequently the mothers of families, and 
have them to attend to besides tbeir usual housekeeping duties. 1 think there 
IS really too much devolving on a farmer’s wife who looks well tp her dairy, and 
wishes to do her duty in a domestic way. Now that our family has mown 
up, and can share m the work, I do not find it very burdensome, and of course 
we take a pnuc lu it But there are many of us who would be glad, neW- 
theirs, if tiw work could be done as well without our doing it. When I 
commenced cheese-making, about tweniy-four years ago, good dairy-girls were 
not so scara as now. At the present time it is difficult to get a respectable 
servaut who will undertake the work.” 


Mrs. Bennett evidently thinks that heavy labour is not in" 
itself a good. On the contrary^ although there are many in- 
cidental compensations, it is in itself an evil; and one of the 
greatest benefits which this generation has experienced is the 
gradual lightening of this evil by the substitution of horse and 
steam for hand. Why should not a benefit which has been so 
obvious on the farm and field be welcome in the dairy ? And 
why should the wife of a dairy farmer, who ' has been relieved 
by the cheese-factory system, be supposed more destitute of 
occupation or home interest than the wife of another farmer who 
mOT have never had a dairy to direct ? 

(4.) It is a distinct advantage of the factory system of dealing 
with the milk of a dairy-farm that every contributor at any 
time draw upon the funds of the Association for a certain pro- 
portion of the value of the milk which he has delivered. The 
co-operative factory does a most legitimate and beneficial hank- 
ing business in this way. And if it be alleged that^his is no 
other service than has all along been rendered tp needy tenants 
in the dairy districts by cheese-factors^ who haVe ' always been 
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ready to^ keep an account current with those whose cheese they 
purchase — lending money in advance of sales on the understand- 
ing that the cheese is being made for them, the essential and 
important difference between the two must be pointed out In 
the one case the borrower is in no sense whatever the servant 
of the lender ; he does but obtain, on interest, in advance, a 
portion of what already is his awn — the amount ultimately 
coming to him being in no way influenced by any limit upon 
his power of sale, such as exists where the factor is the creditor. 
In the latter case the independence of the maker certainly is to 
some extent compromised, and his power of making a full price 
is to that extent diminished. As Mr. H. M. Jenkins stated four 
years ago on this subject before the Society of Arts : — “ It is 
far better for the farmer to have a factory for his bank than a 
factor for his banker,”’ 

(5.) Lastly, it is an incidental advantage of the factory system 
in some districts, that an organisation of this kind lends itself 
most conveniently at certain seasons to the demands of the milk 
trade. The direct supply of milk to consumers is the most 
profitable use that can be made of it ; and it has been advan- 
tageous in more than one instance tb the patrons ” of a cheese- 
factory, that on a demand by milk-sellers in London, the whole 
daily delivery, properly cool^ in the vats of the factory, has been 
at once despatched to consumers at the higher price which could 
be thus obtained for it. And it is not improbable that the com- 
bination of cheese-making with the milk supply may hereafter be 
found the most profitable occupation of a factory in suburban 
districts, including not only ordinary dairy-farms, but lands 
where grass is grown by sewage irrigation. 

The various recommendations of the factory system, and the 
objections to it which have been thus enumerated, do not in all 
probability cover the whole of the ground under discussion 
. between its advocates and opponents ; but these are enough to 
determine its adoption or rejection. They have,, I hope, been 
stated fairly; and it is plain that the balance of advantage, so 
fax as the discussion has been conducted here, is distinctly with 
the factory— those rare cases only excepted when a dairy pro- 
perty is in the hands of at once a public-spirited and energetic 
owner, and a thoroughly accomplished and equally energetic body 
of tenantry. 

The progress, however, of the factory system will depend, not 
on an argument of this kind, but upon the actual results 
attained under a sufficiently long experience of it ; and tl^is, 
therefore, I shall immediately proceed to describe. 

.First, however, it has been thought advisable to give some 
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account of the inodes of cheese-manufacture in our principal 
dairy districts, if only as an illustration of the fitness of the 
factory system to the manufacture of cheese on any of the several 
methods. 


Cheese-kakikc^ m Home Daibies. 

(1.) The Cheddar System.— This I will describe as it is 
carried on at Markshury, upon the farm of one of the best makers 
in England. Mr. Harding, of Marksbury, is already known to 
readers of this Journal (see vol. xxi.), and he is also well known 
to cheese-makers in Ayrshire and other counties and districts 
which he and Mrs. Harding have visited on the invitation of 
Agricultural Societies and others, for the purpose of giving in- 
struction in the manufacture of this kind of cheese. Mr. Harding 
is now disabled by illness, but he took great interest in the 
ob^eirt of my visit, to Marksbury last October, when I witnessed 
the process of cheese-making on his farm, and learned from Mrs. 
Harding and her son-in-law, who is now associated with them 
in the tenancy of the farm, the full details of their mode of 
cheese-making. 

The morning’s and evening’s milk are together bro^ht to a 
timaperatore of 80^, more or less, according to the temperature ^ 
fee night If that has been warm, a temperature rf 78® will 
give as great efiectiveness to a ^ven quantity of rennet as one 
of 82® or 84P in cases where the milk has been at a lower tem- 
perature for some hours of a cold night The evening’s milk, 
having been placed in several vessels during Hhe night to cool, 
and being stirred at intervals during the evening, is skimmed, 
and the cream, with a portion of, the milk, is heated up to 100® 
by floating it in tin vessels on the boiler, and the whole of it 
is poured into the tub — into which the morning’s milk is being 
also strained, through a proper sieve, as it arrives — so as to 
raise the whole, as I have said, to from 78® to 82® Fahr. The 
rennet, made from two or three dozen veils, in as many quarts 
of salt water, and allowed to stand three weeks, is added — 
half a pint to 100 gallons — and the curd sets in about an hour. 
The small veils of, Irish calves, which are killed at a week old, 
axe preferred, and they should be 18 months old before use. 
The curd is cut with a single long blade to and fro throughout 
its depth, in lines forming a 4:-inch mesh upon the surfa<^, and 
fee whole mass is gently turned over from the bottom with feim- 
ming-dish ami hand. The whole is then again worked through- 
out with a ‘ shovd breaker ’ — a four-fingered paddle, with wires 
9mm tlm fingers — ^great care being taken to do it gently, so that 
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tlie whey shall not become too white. The curd is thus broken 
up into pieces not much larger than peas, and at least half an 
hour is taken in the process. Hot water is then let into the 
space around and below the cheese-tub, and the whole is raised 
to 100^. Fahr. ; and this too is done gradually, so as to raise the 
whole by degrees, not heating any portion to excess. This also 
takes half an hour. The hot watej is then drawn oflF, and the 
curd is then stirred by hand and skimining-dish for another half 
an hour in the midst of this hot whey, being at length reduced to 
a mass of separate bits the size of small peas. The whey, 
after settling for half an hour, is then drawn off to its vat, where 
it stands about 6 inches deep, and is skimmed next day, yielding 
a butter, which should not exceed in quantity 6 to 8 ounces per 
cow per week. The curd stands half an hour after the whey is 
drawn <ffF, and it is then cut in four or five pieces and turned 
over and left for half an hour, after which it is again cut and 
left for a quarter of an hour. After this, it should be in the 
slightest degree acid to the taste. If allowed to become too 
acid, it will not press into a solid, well-shaped cheese, but will 
be apt to sink abroad misshapen. It is now torn into pieces by 
hand, and left to cool ; and thereafter it is packed in successive 
thin layers in the vat, whence, after being pressed for half an 
hour, it is taken out (it is now probably mid'-day), and broken 
up by hand, and allowed again to cool. Then — ^when cool, and 
sour, and dry, and tough enough (all this of course being left to 
the. judgment of the maker) — ^it is ground up in the curd-mill ; 
2 lbs. of salt are added to the cwt. of curd, and the whole is 
allowed to cool, and as soon as cold, it is put in the vat and 
taken tp the press. It is now probably 3 P.M[* The pressure 
on tl^ cheese maybe 18 cwt. The cloth is changed next morn-* 
,ing. A calico coating is laced on it the second day, and on the 
third day the cheese may be taken from the press, placed in the 
cheese-room, bandaged, and turned daily, and at length less 
frequently. The cheese-room should be kept at nearly 66® Fahr* 
The cheese will not be ready for sale for three months. 

The process lasts nearly all the day, but it prodnces the best 
cheese in the world, and it is eveiy where extending. Taking 
its name from a single parish, it now prevails all over North 
Somersetshire and is^ gradually extending into Wiltshire. 
Many dairies adopt it in Gloucestershire. Some of its character- 
istic details are followed in Cheshire; and in Lancashire, and 
Ayrshire and Galloway it is well known. 

The costs of a dairy in this case amount to 50Z. a year for 
dairymaid and her keep ; 25Z. a year for a girl ; and a man^s 
help two hours a day, which can hardly be put at less than lOZ. 
a year more — or 851 in all. . This amount of help would be 

VOIi* XI.— S. S. T ‘ 
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needed for a dairy of 40 cows, but it would be equal to the 
work of a dairy twice as large. Of course the farmer’s wife 
here, in the case of small and even of large dairies, takes a large 
portion of the direction and of the labour herself ; but estimat- 
ing it, by whomsoever done, at its proper wage value, the cost 
itL the smaller dairies must be nearly 2Z. per cow, or at least 10^. 
per cwt. And to this a^ees the experience of Mr. Smith, of 
Nupdown F^m, who has introduced the system into the Vale of 
Berkeley. He estimates his cost, for a dairymaid and girl at 80Z. 
per annum for a dairy of 44 cows on a farm of 153 acres. He 
makes only about 8 lbs. of whCy-butter weekly, and showed me 
a remarkably fine floor of cheeses — ^24 of which, weighing 22f 
cwt., he had just sold. 

In addition to Mr. Harding’s dsdry at Marksbury, I also saw 
the process as carried but at Tunley, near Bath, by Mr. Gibbons, 
a son-in-law of Mr. Harding, whose daughter, Mrs. Gibbons, 
had, among other distinctions, won the gold medal of the French 
Exhibition in 1866, for the excellence of her cheese manufactured , 
<m this systenr. < 11m Cheddar cheese is made of various sizes, 
j6xjm 70 to 120 lbs., the object being to make all the milk of 
•one day on a farm of 30 or 40 cows into a single cheese. 

{2.) TM GHES3BDDftE SYSTEM, which varies some^^hat ih4if- 
dairies, I saw in operation on the farms of 
of Brassey Green, near Tarporley, Mr. Robert Ankers, of 
Ht^ey, and Mr. Joseph Siddoms, of Broxton. Cheese is 'made 
only once a day. The evening’s milk is placed not more than 
6 or 7 inches deep in tin vessels, to cool during the night, on the 
floor of the dairy ; it is skimmed in the morning, and a certain 
portion is kept for butter — ^in early summer only enough perhaps 
for the use of the house, but in autumn more, and in some dairies 
at length nearly all is thus taken for churning. The skimmed 
cream, with a portion of milk, is heated up to 130® of Fahr. by 
floating the tins which hold it on the boiler : quantity enough 
being taken to raise the whcle of evening’s and morning’s milk 
together to 90®, or thereabouts. The rennet used had been made 
the day before ; 8 or 9 square inches of veil, standing in a pint 
pf sdt water, kept in a warm place, making rennet enough for 
100 gallons of milk. Mr. Siddorns, who had taken accurate 
weights and measures, found that five pieces of veil, each Weigh- 
ing 60 grains, standing in 12 ounces of water during the day in 
a temperature pf 70®, yielded the proper quantity for 50 gaUims 
of milk. The Irish veil is used, being from very yoiing and 
wholly mfll-fed calves. ^ 

The curd is set in about 50 minutes ; it is then out with the 
hSuai chrd^hreaker, a sieve-shaped cutter, very dcwly^ The 
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whey is syphoned, pumped, or lifted out as soon as possible ; 
but before it is all removed a portion is (on some farms) heated 
and returned to the tub, and the curd is left in this hot whey 
half an hour. The whey is then drained away and the cheese 
left to get firm. When firm enough to stand on the hand in 
cubes of about a pound weight — this is Mr, Siddorns’ illustration 
— without breaking asunder, it is lifted out on the drainer, a 
false bottom of rods in a long tub with a stop-cock to it, and 
there left covered up for 45 minutes, after which it is well mixed 
by hand with 3 J to ^ lbs, of salt per cwt. — ^then allowed to 
stand with a light weight upon it for about three-quarters of an 
hour longer, being turned over once or twice during the time, after 
being cut into squares with a knife. It is then twice passed 
through the curd-mill, and put into the vat at once, a cloth being 
press^ first into the place by a tin hoop and the salted curd 
teing packed gently by hand within it. In some dairies the salt 
is not aidded till after the curd has been thus ground in the milL 
Aa to the quantity of salt to be added, that must be determined 
by judgment of the quantity of whey which is likely to pass from 
the press. In one case mentioned by Mr. Siddorns, 6 lbs. of salt 
were added to 118 lbs. of curd, which, however, lost as much as 
48 lbs. of whey in the after-process, which necessarily carried off 
a large quantity of the salt which had been added. ' The vats 
will hold a cheese of 70 or 80, up to 100 lbs. ; and tin hoops, 
placed within them, are used to eke them out and give capacity 
for a larger quantity of curd, if necessary. In an ordinary Cheshire 
dairy all the milk is ready in the cheese-tub by 7 o’clock in the 
morning, the curd is set by 8, it is ready for the drainer by 9, and 
it may be put into the vat soon after 11. After standing in the 
vat, with a weight upon it, from one to two hours, according to 
the state of the weather, it is turned over and put into the oven— 
a warm chamber in or near the brickwork of the dairy-qbmmey 
—where it remains at a temperature of 90® to 100'’ during the 
night. Both when in the press and here the cheese is skewered, 
skewers being tl^t into it through holes in the vat, and every 
now and then withdrawn, so as to facilitate the drainage of the 
whey. The cheese is taken out of the vat next morning and 
turned upside down in a fresh cloth. It is in the press three 
days, md it is turned in the press twice a day, being dry-clothed 
each time. It is then taken out, bandaged, and removed to 
cheese-room, where it is turned daily, or at length only 
sionally, until it is ready for sale. In some dairies 
IS dispensed with, and no pressure >i$ used at the 
nor for two days afterwards ; but the whey is dybwed^4|^ out 
of its own accord. Cheese manufisLctui^ in fiaiis , 

frmn 5 to 7 days in drying, but mature more Market 
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The cheese varies considerably in quality throughout the year^ 
the earlier make of March and April being considerably less 
valuable than that of summer and early autumn. Some of this* 
varying quality is owing to quality of milk, and some to the neces- 
sity of holding a portion of curd over from day to day when the 
quantity is insufficient to make either one, or it may be two, full- 
sized cheeses daily. In such cases it is common to make one 
fulb-sized cheese and hold the remainder of the curd over till the 
next day, keeping it wrapped up on the drainer or pan, and 
grinding it up in the curd-mill along with the curd of the next 
morning. 

The quantity of cheese made varies from 3 J to 4 cwt. per cow 
per annum on good farms. The quantity of butter made in a 
good dairy will not behalf a pound per cow in the early summer 
from both whey and milk ; in the autumn, the milk being richer^ 
considerably more may be made without diminishing the quality 
of the cheese. Mr. Aston, of Brassey Qreen, is an advocate of 
the private dairy system : — The labour is the ordinary farm- 
life to which the mistress and her servants are all accustomed. 
The cost of fuel which might be saved were the milk sent to a 
factory would be immaterial, for all dairy vessels would in any 
case require a daily scalding, as usual ; the whey which, except 
at the cost of much inconvenient labour, would be lost to the* 
fhrm, is the main agent in pig-feeding, and the loss* of the pig- 
manure would be a great injury to the soil. The whey is valued 
on Cheshire farms at nearly annually per cow. The whole 
equipment of farm-house and dairy, often costly, and in the case 
of some Cheshire estates, very perfect and complete, would go 
for nothing. The price at wluch in the Derbyshire dairies the 
annual profit shows that the milk has been sold, is less than that 
which can be made of it in many Cheshire dairies. No farmer 
making good cheese would be willing to part with his milk for 
7|<f. per gallon.” — ^This is Mr. Aston^s statements 

3. The Gloxjcesteeshiee System, as ordinarily conducted^ 
may be gathered from the practice on Mr, Charles Bennett’s farm, 
near Stone, in the Vale of Berkeley, There is here a dairy of 46 
to 48 cows, on a farm of 260 acres, of which 32 are arable. 
Cheese is made only once a day. The evening’s milk is placed 
in the cheese-tub and in other vessels, standing not more than 
3 inches deep during the night, so as to lose its natural heat 
as quickly and completely as possible. It is there stirred occa- 
sionally during the evening and the last thing at night to check 
the rising of the cream. Any cream that has risen in the morning 
is skimmed, and so much as it is desired to keep for butter is set 
apart 5 the remainder, with enough of the milk, is floated in tin 
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vessels on a boiler until as hot as the hand can easily bear — ^pro- 
bably about 110° Fahr. — and is poured with all the evening’s 
milk and the morning’s, as it arrives from the yard, into the 
cheese-tub, enough being heated to raise the whole to about 
«4° Fahr. 

The cheese-tub is a fin vessel capable of holding about 
150 gallons, and provided with a stop-cock by which its contents 
can be drawn off. When all the milk is collected the rennet is 
added — ^from one to two half-pints according to the quantity of 
milk — about a pint to 100 gallons being the proper quantity. 
This rennet is made four or five times during the season, a dozen 
veils and half a dozen lemons being added to 5 or 6 gallons of brine 
for the purpose, and placed in a covered stone jar for use. ' The 
curd is set in an hour ; the process of breaking is performed by a 
sieve-like set of wires, with about an inch mesh, which is fixed at 
right angles to its handle and puslbed down through the mass very 
gently in successive places all over the surface of the curd. The 
curd is then gently lifted and moved from the bottom and corners 
of the tub with hand and skimming-dish, and the cutter used 
again. This process takes in all about half an hour, and the 
curd is then allowed to settle, and half the whey is baled out. 
A portion of this whey is then heated to 120° Fahr. and returned 
to the tub, again raising the temperature there to 84° Fahr., and 
then it lies for a quarter of an hour, after which the whey is drawn 
off by opening the stop-cock. After settling into a firm mass, 
the curd is cut and turned in pieces over one another on the 
floor of the tub and allowed to drain ; it is thereafter placed in 
cloths in the vats, of the size corresponding to about eight cheeses 
to the cwt., and there it is pressed for a quarter of an hour. It 
is then taken out and put through the curd^mill and immediately 
vatted again. It is now about 9 o’clock or half-past 9. The 
cheeses are taken put in one hour afterwards, the yat is wiped 
and the cheese replaced in a dry cloth. About three hours later 
it is again taken out, and this time rubbed with salt, which 
salting process is again repeated at night. 

In large dairies this work is done twice a day. If any butter 
is made in these dairies, a certain portion of milk has to be set 
apart for the jpurpose ; otherwise the whole of the evening’s milk 
at once goes into the cheese-tub, such a portion being heated as 
sufSices to raise the whole to the temperature required, after whi^ 
the rennet is added ajotd the morning’s proce^ings are 
and the labours of the ’dairy, b^[inning at 5 in the 
not over till 8 or 9 at n%ht. . ; . . 

On two or three successive days the cheesci^ axe 
iheir vats, again rubbed with $all;,,3md return^ te. In 

three days they are taken to the chees^ldft $uid at 
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first daily, aftertv^ards at longer intervals. They are ready for 
sale in six or eight weeks. It is the practice in this dairy of 40 
to 48 cows to take about 25 lbs. of milk-butter a week, and the 
yields 10 or 12 lbs. in addition. The difference in quantity 
and quality of cheese, owing to this quantity of butter being 
taken^ is more than balanced, in Mrs. Bennett’s opinion, by the 
receipts for the butter thus made. 

The annual make of cheese varies, of course, from year to year, 
rarely amounting to 4 cwt. per cow, while 3^ cwt. would be con- 
sidered a poor yield. The prices realised, when the best cheese 
of the summer months has commanded 70^. per cwt. (112 lbs.), 
have varied from 56s. for “ fodder” cheese, made in March and 
sold in May, to 60s. or 62s. per cwt. for April-made cheese, sold 
-in May and June, and 66s. or 68s. per cwt. for summer-make.' 
The whey on this farm is not considered of much value, and 
Mr. Bennett would gladly part with it for the 11, per cow, at 
which it is generally valued. 

4. The DerbvsHIEE System does not differ materially from 
that which obtains in Gloucestershire in making a thick (double 
Gloucester) cheese. It is usual to make bat once a day, unless 
in very hot weather, when it may be doubtful if the milk can 
be got cool and kept sweet during the night, in which case 
cheese is made in the evening as well as moming. In general, 
however, the evening’s.milk is put in thin layers in the cheese- 
tab and other vessels 4o cool during the night, tin vessels of cold 
water beingput to stand in it in oisder to subject it to aslarge a 
cooling surface as possible. In the morning, if much cream has 
risen, it is partly skimmed, and, if necessary, warmed up with 
some milk and added to the moming^s milk, so as to bring the 
whole to about 80®. In the summer-time, however, the rennet 
has often to be added when the milk is naturally warmer than 
this. Enough fresh-made rennet is added to set the whole in 
an hour or less. After the curd has been broken with the common 
sieve curd-breaker, used gently for a sufiBcient time, a presser 
is used — a sort of heavy metallic sieve foHower-^which sinks 
gradually through the whey and ultimately lies upon the curd, 
ensibling the baling out of the whey. After this has been for 
the most part taken out, this follower is forced hard down on 
the curd so as to squeeze and still further separate the whey 
from it. The curd may .then be slightly salted, though this-is 
not always done at that time. It is broken by hand into *a 
and pressed; taken out and broken up again, xe-vat£ed and 
again pressed ; and this may be done more than once, often, 
indeed, as seems to be required. It is at length finally vatted, 
in sizes of about 4 to the cwt.; its whole surface is made to 
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teke in as mucli salt as it will hold by rubbing and pressing ; 
this gets liquified by the exuding moisture and is absorbed. It 
is dry-clothed and changed in the press daily, and is in the 
press 4 or 5 days before being finally removed to the cheese- 
room, where it is turned at gradually-increasing intervals until 
ready for the market. 

SOMEESETSHIBE. — ^The following is the method adopted in a 
dairy near Frome, in which district the Cheddar system has 
generally supplanted the comparatively thin cheese of North 
Wilts. During the evening, from 4 to 6 o^clock, the milk brought 
in from the cows is strained into the cheese-tubs, and into other 
tin vessels to cool. The milk is occasionally stirred ; and where 
tubs with false bottoms are used cold water is occasionally put 
under it during the summer months so as to more quickly cool it. 
Next morning the cream collected on the surface of the milk is 
skimmed, part of it being taken for butter; in some dairies, 
however, all the cream from the night’s milk is put in the 
strainer through which the morning’s milk is being poured into 
the cheese-tub. Some makers heat a portion of the morning^ s 
milk adding the night’s cream to it, so that it may be better 
incorporated with the whole body of milk, and thus left in the 
cheese and not wasted in the whey. The varying practice in 
this respect is said to depend on the soil ; some land allowing 
a larger quantity of cream to be taken from the milk, the cheese 
being still of sufficient fatness without it. But the practice 
varies also with the time of year. 

All the n^ht’s milk being put in the cheese-tub, and the 
morning’s milk strained into the same, the quantity kept back 
for heating is made hot enough to raise the whole to 80^ or 
Fahr., which is considered the proper heat for adding the rennet 

Afto this has been added the tub is covered over with a cloth, 
and in about onehourthe curd is expected to have firm enough 

for breaking up; It is now probably 8 o’clock, A.H., and the 
cheese-maker then commences to break up the curd. In the 
first place he cuts it in lines crossing one another with a long 
knife, and immediately afterwards it is completely Inroken up 
by the curd-breaker, by which ihe whole is lifted and stirred \ 
sufficiently hut gently. The curd is now allowed to settle for 
a quarter of an hour, after which some of the whey is baled 
The process of scalding now commences. Those who hav4li@^\ 
an apparatus for $G8Mmg--^tbe double-coated tin chnesKi^^ 
allowing hot-water or steaen to pass round its contentiST^^^^Sfee 
mass in the cheese-tub bj vWhey; the, 

8.45 A.K .9 or a little earlier, the first vessel 
boiler has been heated to 120^, and is 
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the cheese-tub, the mass in the tub being* carefully stirred the 
while, and for 15 minutes longer. It is now allowed to settle 
for another quarter of an hour, after which a portion of the whey 
is removed from the tub to the whey-tank, and a second lot of 
whey, also brought to 130°, is poured into the cheese-tub, the 
maker stirring and then allowing it to settle as before. Another 
portion of whey is then removed from the tub to the tank, 
and a third lot of whey, which has been heated to 140°, is now 
poured into the tub in the same way as the two previous lots. 
When this last lot of hot whey is in the tub the maker dis- 
continues stirring, and the mass is allowed to settle for about 
20 minutes. The curd and whey in the cheese-tub should at 
this time be about 100°. The whey is then removed from 
the tub to the tank, and the curd cut up and placed in the 
centre of the tub in such a way as to give the greatest facility 
for all the whey to run from it. When the curd has some- 
what dried itself, say in about 45 minutes, it is broken by the 
hand into pieces about the size of an orange, put in com- 
paratively thin vats, and removed to the press. It will now be 
about noon. The curd- is allowed to remain in the press until 
about 3 when it is removed, ground down, and salted ; 
about 2^ lbs. salt to the cwt being u^. The ground curd is 
now allowed to remain in the cooler for about two hours, 
being turned occasionally during the time. At the expiration 
of the above time the curd is re-vatted in larger vats and removed 
to the press, where it remains till the following morning. The 
cheeses are then taken from the vats, turned over, clean cloths 
being put on them, re-vatted, and again removed to the presses. 
On the third morning the same process is gone through, and 
again on the fourth, with the exception now of covering the 
cheeses, instead of the ordinary turning cloth, with the thin 
tight cloths which are to remain on them when in the cheese-room. 
The cheeses are then taken from the press, bandaged, and re- 
moved to tbe cheese-room. The young cheeses should be turned 
over every day for the first we^, afterwards not quite so fre- 
quently, and as they get older, the less turning they will require. 

The whey-tank refewed to in this description is the vessel in 
which the whey is kept until the following day, when the cream 
is removed from it, sCnd the whey is allowed to run into the cistern 
in the hogs -house. 

TTae quantity of butter made per cow in good Somersetshiip 
dairies does not expeed half a pound weekly during the 
months.- In. the months of March and April, when ate 
feeding on.bay and' artificial foods, much more b^^to Is taken 
foom the mUk. The milk is also naturally not so in curd 
as in the summer months, consequently a but nice- 
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flavoured kind of cheese is then manufactured, which is generally 
made thin, about 4 or 5 to the cwt. This cheese is known by the 
name of hay-cheese, and sells at from 56 a to 665 . per cwt. In 
the height of the season the best Cheddar-cheese commands a 
price of 80 a or more per cwt. of 112 lbs. 

As the milk diminishes in the autumn, the size of the cheese, 
generally 90 lbs. to 100 lbs. each, is maintained ; and where 
hitherto two cheeses have been made, only one is made, the 
Temainder of the curd being kept over till the following day — 
enough probably with to-morrow’s curd to make two, with a 
smaller surplus of that day’s curd unused. This added to the 
curd of the following day may make two cheeses without any 
remainder, and thus three days’ milk makes five cheeses. In this 
way at length three cheeses are made in two days, four in three 
days, and so on. The cheese thus made hardly commands the 
full market value of the best cheese. 

In the dairy thus described I have found the rare example of an 
annual record of experiment in which quantity of milk, quantity 
.of curd, and quantity of butter, have all been ascefrtained in suc- 
cessive months. The figures for four out of seven past years are 
given on page 282. The quantity of butter named is the average 
per day for that week in which the cheese was made, not the 
daily average for the month that is named. The weights of 
milk and cheese axe not daily averages for the month, but simply 
the quantity produced on the particular day of the experiment 
in each month. The number of cows varied from 57 to 63 in 
the several years. In 1868 the cows were receiving a little meal 
daily during April : the grass i&rank during June, July, and 
August, and it was very hot and dry. In 1870 also the cows 
received meal during April. Foot-and-mouth disease broke 
out on July 10, and on July 23 the milk was reduced to 74 
gallons daily. And again in 1874 the foot-and-mouth disease 
prevailed from April 23 to May 20, and land was dry and keep 
was short from this till August; I have taken the figures of 
only the alternate years. They may be usefully compared with 
those which we shall hereafter give from some of the Derbyshire 
cheese-factories. 

Adding all the tabulated results togeth^ we have on an 
average 1 lb. of ^een cheese produced by 10 lbs. 8 J ozs. of 
milk : the green cheese shrank only 6 per cent, before sale. . 

The cost of labour at this dairy is put by the tensmt at 
a year. This, oyer a manufacture of 235 cwt, Which 
be considered a maximum produce for a stock of 
ing between 67 and 60, would ix^rrespond to for 

lal^ur only ; but we presume that a strict valuatioas of the 
services rendered in the dairy throughout the year WpOuU exceed 
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4:71, One farther item of interest in the details which have 



No dates b&ye been given -wlies the above cheese was made or sold. 


The Fagtoby System oe Making Cheese. 

I have now to describe the factory system and its results in a 
sufficient number of examples , and over a sufficient period of time 
to ma^e the experience to be reported of it trustworthy.. The 
history^from the beginning; of &e first established factories in 
Derby^ire has been already reported in voL vii., s. s., p. 42^60^ 
by Mr. Gilbert Murray, who has told the story of the first 
uxake— thatof 1870 — ^and of the public-spirited labours 
ike, system.was, in the midst of some hardly avoidabip^l^lptos, 
and at some consequent expense to the guarwtor^ jip^oduced. 
It was not uaotil tiie end of the second year that tb^gwantors of 
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per* gallon to all contributors of milk were finally released 
from &eir responsibility ; and it is only to the experience of the 
years 1872-3-4, that reference will now be made. That of 1872 is 
told in a pamphlet to which the signatures of the Honourable 
E. Coke, of Longford ; Mr. J. G. Crompton, of Derby ; and 
Messrs. J. Coleman and G. Murray were appended. Messrs. 
Cote and Crompton call attention to the greater uniformity and 
superior quality of factory-made cheese, to the economy of its 
manufacture, and to the influence which an increased value of 
produce from our dairy-farms must exert on the interest of both 
the landlord and the tenant. At th^ Longford Factory 211,338 
gallons of milk from 458 cows (460. gallons a-piece) were made 
during 1872 into 91 tons 12 cwt. 3 qrs. 3 lbs. of green cheese, 
which, shrinking about 10 per cent., yielded 82 tons 7 cwt. 1 qr. 
and 25 lbs. of saleable cheese (4 cwt. nearly per cow), realising 
at 74s. lOd. per 120 lbs., 6166Z. 14s. 8rf. The whey (sold to 
the milk contributors at •^. per gallon) and the whey-butter 
together made 475/. 12s. M. , The cost of labour, in manager , 
and assistants, was 215/. 18^. 3^?. ; of materials 103/. 14s. 5d . ; 
and of marketing 118/. 3s. lOd.^ Besides this the rent of build- 
ing, and of plant, and the cost of repairs amounted together to 
65Z. There was thus a balance of 6139/. 10s, 6d. for the con- 
tributors, which was divided among the milk suppliers at the 
rate of close on 7d. a gallon — ^the expense of labour and 
materials, having amounted to 3^. lOJd per cwt. of 120 lbs. of 
cheese — while the rent of building amounted to 9^., and the cost 
attending the sale of the cheese was Is. M. per cwt. It is added, 
that 10 dairymaids had been dispensed with by the suppliers of 
milk to the Longford Factory, who thus saved 400/. on the 300 
cows belonging to those dairies at a cost to themselv^ (at 
Ss. lO^d. per cwt, on the cheese made from these cows) of 184/. 

The Report of the Derby Factory for 1872 was also satis- 
factoiy. Here 51 tons 13 cwt. 2 qrs. and 15 lbs. of green 
cheese, shrinking 8 J per cent, into the 47 tons 5 cwt. and 1 qr. 
of ripe, which was sold at 74s- 6d. per 120 lbs., was made from 
274 cows; the labour and materials having cost 3s. 6|d: per 
cwt. ; steam and water Is. 5d. per cwt. ; rates and taxes Is. 2^d. 
per cwt. ; repairs 5^. ; and Secretary’s sa^ry 3f<f. per cwt. — 
or 7s. IJd. per cwt. in all. The statement shows that the sum 
of 3517/. 17s, 8rf., including 340/. 2s. lOd. for sale of whey and 
milk and butter, had been distributed among the niilk mpftiimi 
at the rate of nearly per imperial gallon, after 
whole cost of working expenses and repairs. > ' 

This pamphlet is ^specialty interesting from i^fM^led 
report of the quantities of milk received from >thei^^'^lkrent 
lamerswho contribu^ to the two that 
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while the contributors varied as much as from two and three 
cows apiece to in one instance 50, there were on the whole from 
814 cows 393,463 gallons of milk sent to Longford which 
received from March to November, and at Derbj Factory which 
received only from April to October. This was at the rate of 
483 gallons a-piece upon an average ; the receipts from different 
farms varying from 624 gallons a-piece in a dairy of 3 cows to 
343 a-piece in a dairy of 38 cows. This difference cannot be 
put down wholly to sort, food, or management, for we are ex- 
pressly told that in some cases the foot-and-mouth disease had 
prevented milk being sent to the factory ; but it is plain from 
the large number of examples in which 450 gallons and up- 
wards is the return, that this is under one style of manage- 
ment, perhaps from one class of soil, the ordinary annual pro- 
duce of healthy cows, while in other large dairies more than 
500 gallons appears to have been the common experience. 


The balance sheets of Longford, and of the Windley Hall 
Factories, have been sent to me for 1873. In the former case 
the plant was purchased by an entrance fee of 10$, per cow 
on 517 cows, and thereafter the account stands as follows : — 
221,148 gallons , of milk yielded 93 tons 18 cwt. 3 qrs. 22 lbs. 
(120 to the cwt.) of green cheese, which shrank 7 ton 13 cwt, or 
about 8 ^ per cent., and was sold (86 tons 6 cwt 3 qrs. 27 lbs.) at 
82s. 4d, per cwt. for 7I06Z. 2s. 7d, Besides this, 28B8 lbs. of butter 
realisjed 167Z, 14s. 5d, 5 the w;hey sold for 326Z 15s. Id , ; and 
there were other small receipts amounting to 13Z. Os. 3e?., making 
7633Z. 18s, 4n all; out of which, after paying the whole cost 
of working expenses — materials, labour, fuel, commission, and 
repairs — :609/. 7s., equal to 7s, 0|cZ. per cwt., the contributors 
received rather more than 7^. per gallon. The following is 
an enumeration of the costs : — 


s. d. 

Labour .. .. 2 7i per cwt of the cheese.. 

Materials 0 8| „ „ 

Fuel 0 6 „ „ 

Soda, brushes, &c. 0 Of „ „ 

Bent and rates ,.0 8 „ „ 

Bepairs .. .. 0 2i „ „ 


£ 8. d. 
227 18 0, 
64 8 8 ' 
44 7 6 
6 11 6 
67 11 1 
20 2 2 


Total .. .. 4 9i .. .. ..£420 18 10 

The other charges included Secretary’s salary and com- 
mission for sale, &c. .. .. 78 10 0 

■ ^ * Manager’s bonus of 10 per cent, on value realised for 

milk over 64d. per gallon 98 0 0 

Sundries .. .. .. 11 18 2 


Total a= 7a. Ofd. per cwt of the cheese .. £609 7 3 
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The Windley Hall Factory on the estate of Mr, J. <5. Crompton 
was started on May 9th, and closed for the year on November 
14th, 1873; During that time 86,974 gallons of milk were 
received from contributors, and^yielded 34 tons 1 qr. and 20 lbs. 
of saleable cheese which was sold at 83s. 7J<f. per cwt. (120 lbs.), 
for 2851Z. 18s. 9rf. : butter and whey realised 142Z. 2s. in addi- 
tion ; and the 2998Z. 5s. 6<Z.,'thus received, yielded no less than 
per gallon to the contributors, besides paying 168Z. 7s. 9<Z. 
for labour, materials, fuel, rent, and sundries, and leaving a 
balance of 21Z, 7s. undistributed. In this case the labour had cost 
2s. 5d. per cwt. ; materials lOd. ; fuel Sd. ; rent Sfd. ; sundry 
payments 3|<Z ; and no charge appears for marketing. 

We come now to the year 1874, and before stating the results 
of my inquiries on the manufacture of the past year at no fewer 
than six memories in Derbyshire, I will relate the history of one 
of the first of these factories, which has been established sim- 
ply by the labour of the contributing tenant-farmers who had 
resolved upon having one. 

The following account of the Holms Cheese Factory has been 
given to me by Mr. J. P. Sheldon, of Sheen, near Ashbourne, 
as the first which had been established by tenant-farmers exclu- 
sively — ^that is, without the aid of the leading landowners of 
the district. It has, of course, been started by the activity and 
energy of only a few who at length succeeded in overcoming the 
indifference or opposition of others ; but except in so far as it 
may have been prompted by the example set on the estates of 
the Hon. E. Coke and Mr. J, G. Crompton, to whom the credit 
of establishing the dairy-factory system in Derbyshire is due, 
the Holms Factory may be said to have owed nothing to ex- 
ternal influence or assistance. 

Mr. J. P- Sheldon had, in 1871, made a trip to the United 
States, to inspect the cteese-factory system there, in order that 
he might urge with the authority of an eye-witness the feasibiEty 
of the scheme. His impressions on this point were given at 
some length in the ‘Milk JoumaP 6f January, 1872. He now 
says : — 

Whilst the Holms Factory was being built, the site on which it stands 
was designated ‘Fools* Comer; * but this name, and the prejudice in which it 
had its birth, have both died away, except in a few incurably ‘long^bomed** 
instances, and, generally speaking, the factory system of cheese-making is 
now looked upon with oordml approval among us. ^ 

“ Some farmers were under the necessity o( at all events, simulating opposi- 
tion to the scheme, because Wives would not relinquish the butter-money. 
This perquisite they could not for^o. , Also pi^ were an element of discord. 
‘ How about loang my pig-manure?* said the farmer. ‘ On what must I rear 
my calves and feed my pigs if you take all the milk away ?* said the farmer’s 
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* “wife. It is odd tbat ‘we never Kear snclx questions raised in "connection witK 
sending milk to cities. These and ail other ohjeotions, refuted time after 
time, at length disappeared, and a sufficient number of farmers undertook to 
put up the building and furnish it with plant, takings in fact, all the cost 
and risk upon themselves. Of the original six, however, two withdrew, and 
the Work was begun and completed by the remaining four, 

“ Mr, Shirley, of Bewkch, put up the building at his own cost, on his own 
land, and the situation is a good one. Three others have done the remainder, 
and, with Hr. Shirley, form the Managing Committee. The entire cost of the 
concern has been 360Z. In its present form it has capacity for the milk of 300 
cows, though for the present we have had to content ourselves with 230. By 
putting in an additional milk-vat we shall be able to work up the milk of 460 
cows. In order to supplement the storage-room we intend to put in a quantity 
of additional shelving, and the lower curing-room, where the green cheese is 
first placed, is to be furnished with adequate ‘ turning-shelves.* Improperly 
constructed these turners are most important economisers of time and labour, 
while they offer no hindrance to a proper examination of the cheese at the time 
of *turning it. The best I have seen are in tiers of three shelves, the ends of 
whkh are secured in a strong piece of timber*; which has an axle in the centre 
on which it readily turns. 

“ Our factory fairly commenced work on May 15, 1874. From that date 
rill the end of the season, in November, we received 817,149 lbs. of milk, from 
which we have made 2419 cheeses, which in their green state, after being 
taken out of press, weighed 81,288 lbs. In the first eight weeks it took an 
average of 10 lbs. 9i ozs; of milk to make one pound of green cbeese. I took 

,, the average of five days in the early part of June,^ and found then that 
10 lbs. 1 X ozs. of milk went to one pound of green cheese. It is therefore evident 
that, since that tim^ the proportion of casein, &c., in milk had increased to 
the extent of reduc^ the whole average for the, eight w^ka 1| oz. below 
that ,of the five da;^s in June. Tbe milk continued to yidid a grater proportion 
of curd week by week during tbe remainder of the season, until at the close it 
appei^ed that the green cheese for the whole season corresponded, as nearly as 
possible,^ to one-tenth the weight of the milk from winch it was made. The 
actual average is 1 lb. of cbeese to 10 lbs. 0’84 oz., or nearly 4 oz. under the 
gallon, of milk — ^a gallon weighing 10 lbs. 4 oz. 

“The labour at tbe factory this season has cost us aljout 120?., and we have 
been enabled, by means of it, to dispense with the services of eight dairymaids, 
whose board and wages, in the aggregate, could not well be estimated at a less 
sum than 300?. Nor is this a hardship on dairymaids, for they are, as a class, 
rapidly disappearing. We also secure a considerable saving in material and 
incidental expenses, I consider that, with the exceptions of wages, salt, and 
rennet skins, our incidental expenses at the factory are no higher than they 
would be in a 40-cow dairy at home. We dispense with one dairymaid at 
each considerable farm ; this, however, will entail extra milking on the re- 
mainder of the staff, for generally tbe dairymaid milks. 

« We have already sold 22 tons of cheese at an average of 4?. Os. 9id. per 
cwt. This is a price which is considerably above what we should have mad.e 
of home-made cheese. We save considerably in being able to sell tbe factory- 
made cheese at . six weeks old, instead of having to keep it on hand 
periods varying from three to nine months. We al^ have an important 
in the production of' more cheese from a given quantity of milk than 
in farm-houses. We take no butter from the milk, nor have we 
any Yrom ttie whey during the greater part of the season. Anothi^ Season 
we intend gathering whey-butter. , 

" We allow our contributors to take the sour whey homeinri^ajpe'can 
which they have brought the milk to thefectory* and with cara^ia scalding 
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cans at home, this plan, so far as we can see, has no iU effect on the cheese. 
Still it behoves the manager to be vigilant in detecting sonr or impure milk of 
any description; and two members of the Committee should occasionally 
attend at the factory, when the milk is being recdved, to thoroughly examine 
all the milk-cans ibr signs of uncleanliness. 

It is to be hoped maA, the Legislature wiE add a clause, having express 
reference' to milk supplied to cheese and butter factories, to the existing 
* Adulteration Act.’ * 

^‘Generally spiking landlords ought to build cheese-factories for their 
tenantry. The milk suppliers, on their part, should supply the plant, the cost 
of which should be distributed amongst them, jjro on the number of cows 
each one milks. If this money be judiciously laid out, it ought, in no case, to 
exceed 15s. per cow at the outset. Bepairs of course are paid for out of the 
working expenses. It would, however, simplify matters considerably if the 
landlord were to supply the heavy plant, receiving an equitable interest thereon, 
which would cover its renewal. If convenient, with r^erence to water and 
roads, cheese-fectoxies should always be erected in dry and airy situations. The 
odours arising Irom damp situations and from stagnant pools of water are 
ininuc^ to the pioducHon of uniformly good cheese, as milk is peculiarly sus- 
ce|>tibie to impure odours and liable to absorb them. I consider they also 
injuriously the ripening of the cheese. The water-supply to a fact^ 
be cold enough to reduce the evening’s milk to 60° Fahr,, at which 
temperature It will remain sweet enough. If the milk were properly aerated 
as well it would keep sweet at 68° The supply of water should be constant, 
as it has to run under the vats all night. A 2 -in. pipe will bring ample 
water for a factory of 600 or 600 cows. 

“ It is our intention to build piggeries near, but not too near, the factory. We 
consider that we*shall make some profit from feeding pigs on the spot, though 
pig-feeding, *as a rule, does not pay v^ well at farmhduses. We may buy the 
pigs at a cheaper rate in large quantities, and we may buy our feeding-stuSfs at 
wholesale prices. The food should he steamed and given to the pigs before it is 
cold. The piggeries must he arranged so as to reduce the labour of attending 
on tlto. 

It is general in America to have piggeries contiguous to the cheese-factories, 
and they consider a cheese-factory incomplete without its piggeries. We alfo 
consider it a nuisance to have to take the whey home again. 

The following is the sysb&m of management at the Hcdms 
Factory: — ^The evening’s supply of milk is reived into, and 
pretty equally divided amongst, the large milk'^vats, which are 
capable of holding 500 gallons each, being 14 feet long, by 
48 inches wide, and 20 inches deep. These vats are made of the 
best dn^ and are supported by a stout framing of deal dr pine, 
between which and the tin is a space under the bottom and 
along the sides. Dariag the night a stream of cold water 
is kept constantly running under the vats, in at one end 
and out at the other, filling the space between the tin and the 
wood, and thus cooling the milk which the vats contain.: 
stream, as it issues £r^ the lower end of the vats^ is 
by indiarubber tubing to a sitoll water^Whoel sunk 

- ■ ■ ■ ■ — ^ n . M . a . . 

* * The text of the Stata of New York Aet In 

a foot-note to p: 199, T<fi. vL, 2nd Series. . ^ ^ ' 
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■Gradually Blling the floats of this wheel, it at length causes 
half a revolution, which, by crank and lever overhead, actuates 
floating wooden rakes, sinking 2 or 3 inches in the milk, which 
are thus driven a foot or two to and fro upon the surface of the 
milk in the vat, at intervals of a few seconds all night long. 

The evening’s milk is in this way cooled before morning, 
even to 60^ or 65^ ; and a supply of cool water for this purpose, 
either from a spring or pumped from a tolerably deep well, is 
one of the most important requirements in order to the success 
of a factory. The object in using the agitating contrivance * is 
to prevent any cream rising on the milk during the night ; but 
it also performs the further important office of doing something 
towards aerating and deodorising the milk — an office which 
might most beneficially, during the hot weather, be performed 
on the milk before it leaves the farmstead : thus enabling it in 
some measure to get rid of the animal heat and »odour which 
tend to the too early and rapid decomposition of the milk in hot 
weather, and are distinctly inimical to the production of the finest- 
flavoured cheese. This aeration should, indeed, take place as 
soon as the milk is drawn from the cow, in which case it may 
be safely taken any reasonable distance, and jolted and shaken 
over any sort of rough and uneven roads, even though contained 
in closely-lidded cans, without fear of its being injured during 
the transit to the factory. Milk obtained heated cows 
that have been tormented by the attacks of insects during a hot 
summer’s day is obviously already in a state of heat and fer- 
ment closely bordering on actual decay. Such milk should be 
well aerated before being despatched. It is not so necessary to 
use these precautions with the morning’s milk, which, on arriving 
at the dairy, is at once mixed with the evening’s, which has 
been cooled and agitated all nigbt in the milk-vats in the fac- 
tory. When sufficient fresh milk has run into that vat which 
is farthest away from the weighing-machine, the pipe conducting 
the milk from the tin on the weighing-machine, where it is 
received and weighed as it arrives morning and evening from 
the several contributors, is shortened, to adapt it to the next vat, 
and so on to the last. Steam is now turned under Vat No. 1, 
and the whole mass of milk in it raised to a tempemture of 80° 
Fahr., after which the reimet is mixed with it. The heating of 
the milk at this stage may with advantage be made to depend a 
little on the state of the weather and the time of the year. In 
hot weather it should not exceed 80°, and in cold it may be as 
high as 82°. The quantity of rennet to be mixed with the milk 

- * Another form of this apparatus is figured in Mr. yVillard's paper on * Milk- 
condensing Factories,* on page lol, voL viii., 2nd Series. 
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will also be varied according to the season of the year : in the 
autumn more of it is required to coagulate the milk than in 
spring or summer, the milk in the autumn being more heavily 
charged with solids. The exact quantity of rennet to be added 
will depend on its quality and purity. But if it be as good as 
it ought to be, half a pint to 100 gallons of milk is sufficient. 
The test of the strength of the rennet is that the milk with which 
it is mixed shall have perceptibly thickened in fifteen minutes, 
and that coagulation shall be perfected in an hour, the vats 
meanwhile being covered to preserve uniformity of temperature. 

When the curd will break cleanly over the finger, coagulation 
is perfected, and now the curd-knife — a many-bladed cutter, the 
edges being about half an inch apart — is passed slowly lengthwise 
through the mass, from one end of the vat to the other, and back 
again, until all is cut. The edges of this knife are sharp and 
fine, so as not to bruise the tender curd. The curd is now allowed 
to rest a few minutes, until the whey begins to float over it, when 
the curd-knife is again passed through the mass, crossing the 
direction taken before, and leaving the curd in pillars of hadf an 
inch squ'^re. In this stage the whey rapidly escapes, while the 
curd gradually subsides towards the bottom of the vat. After 
remaining in this condition for a short time the curd is very 
slowly and tenderly turned over by the hands, after which the 
curd-knife is freely, though very carefully used, cutting the curd 
into pieces about the size of hazel-nuts. A little steam is then 
turned into the space between the tin and the woodwork, which 
' was occupied by cold water during the night, soon after which 
the curd will bear turning about a little faster. During this, 
time the whey continues to rapidly exude, and the pieces of curdJ 
to shrink correspondingly in bulk. Up to this stage the curd 
demands the most delicate Handling, as it is very tender, im: 
order tha.t it may not be bruised, and that none of its liquid fats 
may pass off into the whey. More steam is now turned on, and 
the curd is stirred much quicker, in order to prevent it being- 
scorched at the bottom of the vat. As the whey has by this 
time almost completely left the curd, the latter has lost its 
tenderness, and becomes comparatively hard and tough. A. 
curd-rake may now be vigoroudy used to keep the curd-particles 
continually in motion. When the temperature of the mass hasi 
reached 90° Fahr., the steam is turned off, and the curd kept 
stirring for a time until the vat-bottom has cooled, so as 
injure the curd. It is now left at rest for so33ae ten 
At the end of this interval the steam^ may be again turned 6il at 
full pressure, and it is, imperative that the curd now Ite in 
constant motion. The manager will now, as befot^"^ use hia 
thersuometer occasionally until it denotes 100'^, when the steam 
VOXi, XI.-HS. S. 0 
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is turned finally off, and the ctird-j as before, kept stirring a few 
minutes beyond this, until the vat-bottom has cooled down. 
The entire mass is now allowed to rest for an indefinite time, 
during which the manager is careful to watch the development 
of the souring process. An experience of a few months will 
enable any attentive and intelligent person to determine when 
this acidity has attained the proper degree. He may do this by 
taste or smell ; but a surer plan is to take a piece of curd in the 
hand, squeeze the whey well out of it, and touch hot (not red- 
hot) iron with it. If sufficiently acid the curd will stick to the 
hot iron, and draw out in fine threads an inch or more long. 
The whey is now all run off by a syphon, and the curd is 
gathered to either side of the vat, so that the whey can run down 
the middle. There is yet some little whey left in the curd, and 
this continues to drain slowly away as the curd lies packed at 
the bottom of the vat. Presently the curd, which now adheres 
together in a mass, is cut into pieces, and turned over time after 
time until little or no whey runs from it. It is then ground in 
a curd-mill, and when ground, has salt mixed with it, at the rate 
of 2 lbs. of salt per 1000 lbs. of the milk from which it; has been 
made ; in autumn a little more salt is used, or 2]^ lbs. of salt 
per 1000 lbs. of milk. The curd being ground to about the 
size of raisins, and salted, is now vatted and put under the 
lever-presses for an hour, during which time the little whey still 
in it is pressed out. It is then taken out of press, bandaged, 
and put in again. Here it remains, with a good pressure upon 
it, until morning, when it is finally taken out of press, conveyed 
to the lower curing-room and weighed, has some tissue-paper 
ironed on to the flat sides of it, and is put on the cheese- 
shelves. Here it is turned daily for a few days until it goes 
to the upper curing-room, where it will be turned every other 
day. This cheese is ready for sale in six weeks to two months^ 
after it is made. But cheese made in autumn takes a longer 
time to ripen. The tissue-paper is ironed on the ch^se with the 
view of preventing cracking. , . 

“At the present time,” says Mr. Sheldon, “there is a dearth 
of factory managers, and the committees of intended cheese^ 
factories ought to send young men to our Derbyshire factories 
to he trained, so as to have a manager of their own at hand.” 

I add the Bye-Laws of the Holms Dairy, by which the con- 
tributors are bound : — ■' 

1. Persons sending milk to the above dairy shall be required to send, fmce 
^ach day, the p^6re milk from the whole of their dairy cows (excepting such 
milk as shall be required by them for their family consumption) during the 
making season, the commencement and termination of which smill be deter- 
mined by the Managing Committee. 

“ 2, Ko person shall send, and the Manager of the Daily shall have power ^ 
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to refuse, any milk that is of an inferior quality, skimmed, sour, dirty, or 
otherwise impure ; nor shall any person keep hack that portion of the milk 
known as ‘ afterings’ or ‘ strippings/ 

" 3. Milk from a newly-calved cow shall not he sent to the dairy until the 
cow has b^n calved/owr days, 

“ 4 Milk will be received at the dairy from half-past five to half-past seven 
o’clock in the morning, and from five to seven in the evening, 

5. The cans used for carrying milk to the dairy, and other utensils con- 
nected therewith, must he kept thoroughly sweet and clean. 

“ 6, A correct account of all milk received at the dairy, with the number 
and weight of cheese made therefrom, shall be kept by the manager at the 
dairy ; which account shall be open at all times to the inspection of any milk 
contributor.” 

The mode of dealing with the milk in the large rats of the 
factory can be varied to suit the practice of any county. The 
ordinary Derbyshire cheese is made at the Holms and other fac- 
tories in Derbyshire. The Cheddar system is adopted at Mickle- 
over, which is in the hands , of Mr. Henry Harding, a son of Mr. 
and Mrs. Harding, of Marksbury, who finds that the longer heat- 
ing, the minuter subdivision of the curd, and the prolonged ex- 
posure of the curd after being ground in the curd-mill, which are 
characteristics of that method, are as perfectly well adapted to the 
scale of operations of a factory as they are to the scale of a smaller 
dairy. Mr, Livesey and Mr, Etches, who inspected the several 
Derbyshire factories last summer, in order to award the prizes 
offered by Mr. J. G. Crompton for good management and its 
results, gave the first prize to Mickleover, notwithstanding that 
it was not so well equipped as some of the other factories. Mr. 
Harding’s cheese has made the highest prices of the season, the 
later makes having fetched as high a price as 90^, per 120 lbs. 
Mr, Harding is especially anxious on the subject of the rennet 
he employs. Old Irish veils are preferred, and they are soaked 
in brine — about six veils to every 2 gallons — one lemon sliced, 
and an ounce of nitre being ^ded to it ; and of rennet thus 
made one-third of a pint is enough for 100 gallons of milk at 
80° of temperature. 

The following is Mr, Harding’s account of the process carried 
out under his direction at Mickleover, so far, especially, as the 
character of the rennet is concerned ; — 

“The process of cheese-making followed at this factory is the same as has 
been described at Mr, Barding’i^ of Somersetshire, in all its details ; but havizig 
a larger quantity of milk to deal with, we use lie * a^tator/ which, as X ho^ 
lieve, by preventing the cream from rising, frees the milk from any obnoriqeB^ 
gases, which would otherwise be sealed &wn by the layer of the Jitd 

thus prejudicially affect the milk. In Illt^tratiQn of this, I may Ihttt 

the ‘agitator-wheel,’ being out of repair, 1 could not work it d.t^iag'iwo 
nfgbis ; the cream rose, and on being stin^ in the a pescdiaar odour 

was clearly perceptible, the curd retaining it throughout the ^y,. sm it was 
easily detected in the flavour of the cheese at ten weeks bid. '(Bodlpennet is 
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one of tlie most important items in cheese-making, its quality being the fonnda- 
tion of a good or bad cheese, which means a difference of 15s. or 20s. per cwt, 
in the market value. 

“ This matter is of such importance that the greatest care is required in the 
selection of the veils. The best are supplied from Ireland, where many calves 
are killed on the day of their birth, or within a day or two. The veils thus 
obtained are the smallest ; and, unimpaired by age, they retain all their coagu- 
lating properties. 

“ When the Irish feed their calves (they kill them at about ten weeks of age) 
the veil is large and j'hi, and the digestive organs having been called into use 
are, as I believe, impaired and weakened for coagulating purposes, hence the 
cause of two prices for ‘ Irish veils ’ being quoted in our markets. A large sup- 
ply of this class of * skins * comes from Germany also, and the German skins 
are much used in this and neighbouring counties. 

“ A vast quantity of cheese is made * out of flavour,’ and this can easily be 
traced to bad rennet. It is remarkable that in the West of England, where 
only the * best Irish veils ’ are used, the average quality of cheese is higher 
than where the second-class skins are used. The demand for this lower class 
of skins is kept up by those cheese-makers who work by the ‘ rule of thumb f 
and when their cheese is ‘out of flavour,’ or ‘ loose in texture,’ the blame is 
laid on some portion of the land. ‘ When the cows are feeding in that pasture,’ 
it is said, ‘ the cheese will always heave.* This hasty conclusion ends their 
investigation ; they never think of looking for the cause elsewhere, much less 
in the rennet-jar, where the incipient seeds of bad flavour are sure to be found.. 
These large, or ‘ fed veils,* will frequently emit a ‘ tallow smell * when kept a 
few weeks after the steep^is made ; probably caused by the decomposition of the 
‘ milk;^ matter * contained in the veils. At the commencement of this season 
the writer bought a few dozen of these inferior skins, and made a ‘ steep * 
from the recipe given below, and all the cheeses made from them were defec- 
tive in flavour, and * characterless.* Imowing that cheese is made i% the 
dairy^ and that change of pasture has but little effect on the quality and 
flavour of it, he came to the conclusion that the cause of imperfection was 
more under his immediate control. He soon found the cause in the rennet- 
jar. The steep, on being stirred up, had the appearance of a quantity of 
tallow being mixed with it, caused, no doubt, by the decomposition above 
alluded to. He had a few days previous ordered a supply of the ‘ best Irish 
veils * from Mr. Titley, Bath, at double the cost of the inferior, and as soon as 
he could use the ‘ steep * made from them by the same recipe, the quality of 
the cheese improved 4a. per cwt., as the cheese made on the 19th May, from 
the had rennet, sold at 80a., and that made on the following day realised 84a.’*' 

The following is a recipe for making a perfect rennet:— Mix a brine of 
strong salt and water, sufficient to float an egg wdl ; boil half-an-hour ; let it 
stand till cold ; to two gallons add six veils, one lemon, sliced, and one ounce 
of saltpetre. It will be fit to use in a month, and will keep any length of time, 

' They have now erected a large and commodious factory near 
Mickleover, at which there is accommodation for the milk of 
600 or 800 cows. A floor of 60 feet by 28 feet 6 inches, is 
provided for the whole working arrangements. There is room 
for five vats of the usual size. On one side at the end is the 
engine-room, 12 feet by 20 feet, and the floor over the whole 
is used as a cheese-room ; the whole being warmed by stoves ; 
and the roof, boarded under slate, with sawdust between the 
two, is of a suflficiently non-conducting material to insure a 
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tolerably uniform temperature. The accommodation includes 
the usual arrangements for receiving and weighing the milk as 
it is brought up morning and evening, vats, and water-wheel 
for working the agitators, store-room for the materials employed, 
cisterns for the whey as it is drawn from the cheese-vats — and 
thence, after being skimmed, to the tank, from which it is pumped 
to the customers, a butter dairy, a well and pump and tank of 
sufficient capacity for night use, ample flooring for cheese, 
and a house for the manager. The whole, I understand will 
be erected and equipped for the sum of 1200/., which is about 
30s. per cow on the possible number whose milk could be re- 
ceived at it. This is being erected by Mr. C. E. Newton, the 
owner of many of the farms from which milk will be received ; 
and a rent will be charged. 

This seems to be the way in which the system can best be 
introduced. Certainly the landowner is interested in the adop- 
tion of a manufacture by which the money value of the annual 
produce of his estate is very materially increased ; and he may 
therefore be expected to erect the buildings and ^tures neces- 
sary for it, charging a sufficient rent, leaving the contributors to 
provide all the utensils and portable “ plant” 

The respective shares of landowner and tenant, in providing 
the means for starting the factory system, were the subject of a 
discussion at Derby in December last, of which the following 
se^ed to be the generally accepted conclusion. I quote Mr. 
Gilbert Murray’s letter to the * Derby Mercury ’ 

The proprietor of the land to erect at his own cost the whole of the 
necessary buildings, and obtain ;a sufficient supply of water, either conveyed 
through pipes from the nearest source, or from a well sunk on the premises, 
for which a rent-charge of 5 per cent, per annum on the amount so expended 
shall he payable to tj&e proprietor, the tenants undertaking to repair. This 
Tent> wha^ver its amount, should be charged pro raid on the number of 
cows, and included in the working expenses. The term ‘ fixed plant,’ which 
should Hkewise he erected at the cost of the proprietor, would include the 
steam-engine and boiler, with all shafting, pulleys, belts, and other connec- 
tions; desk, and other office fixtures; agitator-wheel, weighing-machines, 
lift, tramway and waggon, stoves and pipes, cheese-shelves, steam and water- 
pipes — the tenants or milk suppliers covenanting to repair and pay at the rate 
of 7 per cent, a year interest on the first cost, each individual milk contributor 
having no further interest in the fixed plant beyond the time he continues a 
member of the Associatiem. Hence this payment should likewise be included 
in the working expenses. 

The ^ portable plant* will include ibe milk-vats, curd-knives, presses, enr^ 
mill, hoops, chum, tin vessels, pails, and buckets. Those would be 
by the contributors at a cost of from Ss. to 10s, per cow, wbi<b eveiy-lkMBf 
would be called upon to pay on entry, ot at least at the expiration 
working year. The probable duration of the portable p^t is years} 
im& Will entail a cost of 10 per cent, per annum in order to repb^l|> in that 
tim^ or an annual charge of 6d. to Is. per cow. This is capital 

account, and should be treated as such, and kept eatimly dlsi^ci from the 
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working expenses. The yearly 10 per cent- should form the nucleus of a 
s^arate fund, .from which the portable plant should be maintained in an 
efficient state of repair ; and in the case of a milk supplier withdrawing from 
the factory under any cii-cumstances his entrance fee would always remain 
intact, and be handed over to him on leaving the Association. This appears 
to nae the most equitable means of placing the undertaking on a business 
footing,” 

Before concluding with such statistics of last year’s experience 
at these factories as I have been able to obtain, I may mention 
that at the factory in Derby, which I saw last summer, 18 farms 
were contributing milk, which, however, was at that time being 
despatched to consumers in London. At Mickleover 12 con- 
tributors were sending about 570 gallons daily from 250 cows, 
60 or 70 lbs. of butter being made weekly : the Cheddar system 
of cheese-making was being adopted. At Longford the milk of 
527 cows from 32 contributors was being dealt with, and the 
manager and two young assistants were said .to be displacing 
more than a dozen dairymaids, who would have been employed 
at the several farms on the milk sent to the factory, during 
nine months of the year. At the Holms factory milk from 18 
contributors was being dealt with on the Derbyshire plan already 
described. At the Windley Hall factory milk from 18 con- 
tributors, and at Alstonfield milk from 17 contributors— about 
460 gallons daily from 230 cows at the time of my visit — ^was 
boing manufactured. In addition to these I visited Tattenhall, 
in Cheshire, where the milk from two large farms was being 
dealt with on the factory system, the advantages of which Mr. 
Jackson’s father was the earliest to perceive and advocate. The 
necessity for Sunday work is here evaded by delaying the Satur- 
day’s manufacture till the evening, and dealing with three meals 
of milk instead of two on Monday morning. At Lichfield, too, 

I have seen a factory, now three years in operation, which 
commenced with 15 contributors, finishing off, however, last year 
with only 10, some of whom send their milk a distance of four 
miles. The milk of only 150 cows was here sent, and it had been 
a disastrous year in respect of the foot-and-mouth disease. The 
manager receives 1?, a week, together with lOs,, 15s., and 20s. 
bonus per ton on the cheese, according as it realises 70s., 75s., 
or 80s. per cwt. He had made only 16 tons of cheese. At 
Nethercote, by Bourton-on-the-Water, I saw a factory at which 
Mr. Wilkins makes cheese, buying milk for the purpose in 
addition to that of his own 25 cows ; and I was astonished to 
hear that he had been receiving milk from no fewer than 167 
cows, for which only 6rf. a gallon was paid. At Rooksbridge, 
near Weston-super-Mare, two farmers have built a factory and 
extensive piggeries, ten others sending their milk, and leaving 
the whey as their payment for the labour, fuel, and materials 
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employed in the manufacture. The Cheddar system is adopted 
through the summer : thin cheese, on the Derbyshire plan, being 
made during the earlier months. About 10 tons per month had 
been made in the dry months of July, August, and September 
of last year, 13 and 14 tons having been made in May and June 
from the same cows, about 380 in number. A manager with two 
assistants, at 20s. and 16s. a week respectively, were making the 
cheese. The whey ran off to tanks, whence it was pumped 
to the large piggeries, which were too near the factory to be 
advisable or even agreeable. 

In addition to these, I hear of a factory at Sutton-on-the-Hill 
for 500 cows ; one at Hartington, in the Peak district, for 500 
cows ; one at Grange Hill, also in the Peak district, for 4^ cows : 
one at Ellaston, near Ashbourne, for 500 cows ; one at Ked- 
leston, on lord Scarsdale’s property, for 500 cows ; one at West 
Hailam, on the property of W. Drury Lowe, Esq., for 300 cows : 
all these in Derbyshire. One at Balderton, and another at 
Alford, on the Duke of Westminster’s estate in Cheshire, are 
being erected for 800 cows each ; and there is a small one at 
Worle, in Somersetshire, and one for 300 cows at Beedy, near 
Melton, Leicestershire. It is plain, therefore, that the system 
is extending; and this is justified by such facts of the year 1874 
as have been allowed to appear. 

In order that I might obtain the financial results for 1874 of 
the cheese-factories of Derbyshire, I addressed a circular to each 
asking for the weight of milk’ received and of green cheese made 
from it month by month in each — the quantity of cheese sold 
from each at the date of my inquiry — ^the lowest, highest, and 
average prices which had been reaUsed per cwt — ^the quantity 
of cheese then unsold — the cost of labour, fuel, salt, rennet, 
annatto, bandages, and any other materials during the year — ^the 
rent of building and of plant — ^the number of milk-suppliers, 
and the number of their cows. It is only in three instances that 
1 have received anything like the full details which are wanted 
for a complete report. Now that these factories are under co- 
operative management, bent not, as till lately such factories 
were, on convincing neighbours that the system was a success, 
but simply on realising the largest possible profit for their 
“ patrons” and contributors, there is no such motive for puhlt 
cation as formerly existed. And accordingly I have been toid, 
in several instances, in answer to my application, that my 
tions cannot in fairness he asked of any private associatidn for the 
purpose of publication, ^ I am, however, able to state pretty fully 
the facts regarding one or two of these associations. Forjmstance, 
of the Holms cheese-factory, of which a full r^Kni lias heen^ 
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already given, I hear that they have had throughout the past 
season the milk of 230 cows, the property of 17 contributors : 
79,722 gallons of milk have been received, and 81,288 lbs. 
(677 cwt. 48 qrs-) of green cheese have been made; 614 cwt. 

3 qrs* 27J lbs. have been sold at an average price of 805. ^d, per 
cwt., indicating a shrinkage of 9 per cent. The cost of labour 
had been 120/- ; of fuel, 15/. 75 . 7</. ; of salt, rennet, annatto, 
and bandages, 28/. 05. ; of rent and interest on plant, 18/. I65. 
The balance for distribution, supposing there is no charge for 
marketing, would be close on 6 ^. per gallon for cheese alone, 
exclusive of whey and butter. 

At the Windley Hall Factory, where a considerable quantity 
of the milk received had been sent to London, the cost of labour 
— manager, 75/., assistant, 29/. 145., and extra-assistant, 11/. 135., 
— amounted to 116/. 75 ., or 25. per cwt., for the 58 tons 17 cwt. 
3 qrs, and 3 lbs. of green cheese which had been made. The 
cost of materials — coal, 15/. 165 . 4d., cok.e, 2Z. 195. 2d., bandages 
and cloths, 4/. 145. Id., salt, 5Z. 85 ., rennet, 22/. 175. 8 d., and 
annatto, 11, 125. — amounted to 53/. Is, 3d., or lid. per cwt. of 
the cheese. The petty expenses, amounting to 7/. 05. 5 d., ^reached 
1 Jd. per cwt. ; the account-keeping — 10 /. — came to about 2 d., 
and the rent of the building and plant — 40/. — ^to 8 d. per cwt. 
The cost upon the whole thus reached Ss, lOd. per cwt, of the 
green cheese manufactured, or, assuming a shiixiikage of 10 TOr 
cent., to rather more than 45. 3d. per cwt. over the sale. 1 >€- 
dncting the charges for rent and accountant, it would amount to 
45. exactly. And let it he remembered that this on a dairy of 
30, 40, 50, or 60 cows, yielding 4 cwt, of cheese apiece, would 
amount to an expenditure of only 24/., 32/., 40/., or 48/. respec- 
tively for the sum of the items of labour, fuel, and materials 
employed in cheese-making. Of coarse the milk has to be carried 
under this system, and the milking of the cows and the scalding 
of the vessels have still to be done and paid for under any system ; 
but it is not to be doubted that there is here an immense saving 
of labour and cost. And this, it is plain, is not Ihe only nor 
the principal advantage : the value of the produce is the leading 
consideration after all, and when the prices realised at a factory 
come to be considered, it is plain that, dealing as it does with 
the milk of so many dairies, they must be compared, not with 
the maximum, but with the average experience. There are no 
doubt a few who, on hearing that the whole cheese of Windley 
Hall dairy made 835. 7 ^, per cwt, for the year 1873, and 8 I 5 . 
per cwt. for 1874, up to the date of our information, will know 
that they made as much, or even more ; but the great majority 
must confess that they would have gained considerably, apart 
altogether from the diminished cost of labour, had their milk 
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been sent for manufacture to the manager and machinery of the 
neighbouring factory, both selected respectively for their skill 
-and fitness. . - 

At Mickleover 107,852 gallons of milk, received last year 
from 250 cows in April and afterwards, till November, pro- 
duced 102,882 lbs. of green cheese. And if we here again as- 
sume a shrinkage of 10 per cent., there must have, been a sale of 
upwards of 38 tons. The cheese made at this factory up till the 
date of my inquiry had made an average price of 85s. per cwt. 
of 120 lbs. The labour in this case cost 140/., fuel 18/., materials 
12/. — 170/. in all, or rather more than 4s. 4d. per cwt. The 
labour employed and paid for here could have dealt with double 
the quantity of milk ; the materials employed were, of course, 
in proportion to the milk on which they were employed. Another 
year will see the larger Mickleover factory at work, when the 
excessive charge per cwt. for labour will be reduced. The price 
obtained here, in^cates the superior quality of the manufacture, 
to which reference has been already made. 

At Longford 246,553 gallons of milk had been made into 
250,133 lbs. of green cheese ; 84J tons had been sold, at an 
average price of 82s. 3frf. per 120 lbs. Of the costs during the 
past year in this case 1 have no information. 

The particulars given, imperfect though they are, will, I be- 
lieve, convince the majority of cheese-makers who know the 
maximum quotations of the cheese-market to have been always 
far above their experience — especially any ’who may have been 
in the habit of calculating the costs incurred in their dairies 
against the quantity of their manufacture — ^that both excellence 
and economy of manufacture are, as might have been expected, 
especially achieved in factories where large quantities of the 
raw material are dealt with by the greater , skill and the best 
machinery that can be procured or hired. 

The number, however, of those who have been in the habit 
of accurate and quantitative observation in English dairies is, 
unfortunately, very small. It is one advantage of the factory 
system that it at once awakens all who contribute to it to the 
questions, of quality and quantity. The weight of the milk 
received from each contributor is recorded daily, the quantity, 
of green cheese made is every day ascertained, the shrinkage 
before sale is known, and, under co-operative management^ 
every one is on the look-out for deficient results of any jkmd. 
The patrons” of a factory know perfectly how much. milk it 
takes to make a pound of cheese ; but, though they had been 
making cheese for years and generations previouSy, not one 
in a hundred of them knew for certain an^hiiiig about it 
before. 
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I give here sucli figures as I bave been able to ascertain from 
some of the factories which I have visited in Derbyshire and 
elsewhere. It is impossible to doubt that the publication of such 
figures, and the discussion of them, not only in fanners’ clubs 
but in farm-houses at the fireside, will set people inquiring as 
to the varying value of daily breeds, as to the eSect of food on 
the milfe prc)duced, as to the influence of soil and climate, and 
the economical effect of various dairy processes — ^with very 
serviceable and useful results. 
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Adding tte whole of these figures together, I find that from 
9,682,245 lbs. of milk used in these factories 958,945 lbs. of 
green cheese were made, being at the rate of 1 lb. of cheese 
from every 10 lbs. oz. of milk, a result which compares 
favourably with the 10 lbs. 8 ozs. of milk to every lb. of green 
cheese made on the Somersetshire farm, to which reference has 
already been made. 

This Report on Cheesemaking in Home Dairies and in 
Factories ought not to be closed without a reference to what 
may be called the general milk industry of the country. There 
were last year in England alone, according to the published 
Tables, 1,614,477 cows. These had to be milked night and 
morning, and needed therefore the services of probably nearly 
200,000 milkers. This is an enormous daily task, and it is 
surprising that invention has not yet contrived any eflScient 
substitute or aid for the mere hand by which the work has 
hitherto been always done. In this laborious way we may 
probably assume there is on an average about 420 gallons 
annually drawn per cow. This is, indeed, most likely more 
than is yielded annually by the average cow beyond the require- 
ments of its calf. And considering the comparatively low 
production of Hereford, Devonshire and Sussex, and some other 
counties, the quantity of milk to be dealt with in English dairies 
upon the whole is probably not more than 650,000,000 of gallons 
annually. Of this quantity, if the average daily consumption of 
a mixed population be put at one-fifth of a pint a-piece each day 
(see vol. iv*, Second Series, p. 95), or nearly 9 gallons annually, 
we may suppose that our 21^ millions drink nearly one-third^ 
of the milk we produce, and that not more than 450,000,000* 
gallons remain for the manufacture of butter and cheese. Take 
now the counties of Cheshire, Staffordshire, Warwickshire, Derby- 
shire, Gloucestershire, Somersetshire, and Wilts, in which there 
were, in 1874, 454,672 milch-cows — ^if we may put all the milk 
used in the cheese^airies of Lancashire, Shropshire, Leicester- 
shire, and Berkshire against so much of the milk of these seven 
counties as is not used for cheese-making, then the whole cheese- 
making of the country is represented by the 450,000 cows or 
more of the seven counties I have named. The cows of these 
counties yield probably more than the average quantity of milk, 
and looking at the fact that in cheese districts the calf is t&^n 
away earlier than elsewhere, and that the breed enooi^hs^id is 
such as gives quantity rather than extreme richness we 

may fairly assume the average yield of a cow to be 480 gallons 
annually here. This makes the quantity Of milk employed 
in cheese-making in this country nearly 220,000,000 gallons 
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annually — equal to tke manufacture of nearly as many lbs. of 
cheese — a quantity which does not now very much exceed 
that which is at present annually imported from abroad.* 
It must be admitted that the possibility of adding IO 5 . a 
cwt. to the value of this great manufacture, of taking 2^. 
or 3s. a cwt. from the cost of it, of doing away with the 
labour of some 10,000 dairymaids, and setting them free for 
the wants of other increasingly urgent employment, are most 
important considerations, both socially and agriculturally. It 
is not imagined that the whole of this great industry will ulti- 
mately concentrate and accumulate in factories ; but it seems 
certain that, except where landowners are willing, at consider- 
able expense, to provide the necessary home equipment, the 
course of events must tend that way. * The superiority of the 
early and late makes of cheese, where large quantities of milk 
can be dealt with from the beginning till the end of the season 
— the superior quality throughout- the year where the manu- 
facture is in the hands of the highest skill assisted by the 
best-arranged contrivance — ^the diininished cost of manufacture, 
especially in respect of labour — ^the higher prices that are earned 
per gallon by the factory, are together certain ultimately to have 
this result* 

This is mo proposal to place quantities of live-stock under 
central management. Direct ownership, and the constant 
person^ anxiety and care which only this will ensure, are 
necessary for the prosperous condition of the live-stock of the 
farm; its management could not be safely undertaken by a 
company. But it is simply a manufacture that is contemplated, 
in which the end depends upon the behaviour of a raw material 
under the well-known processes to which it is subjected. 
There is nothing whatever in the nature of the subject to take it 
out of the rank of ordinary manufactures — ^nothing to hinder us 
from anticipating that the greater economy and profit of opera- 
tion on the greater scale, which are always realised in those, 
will be also realised in this. Certainly to anyone who comes 
into the dairy, of say even a 200-acre fam, during the last two 
months of the cheese-making season and sees the little mess of 
curd lying under its cloth in the cheese-tub just ready for the 
press — ^the whole daily result of all this great apparatus of 
milk-room, cheese-room, boilers, ovens, dairymaids, and what 
not, which has to he maintained — it must seem plain that the 
frctory which unites the work of 30 or 40 dairies in a single 
ap^tment, with one, two, or three hands for the whole of it, must 
idtimately succeed on the score of both economy and profit 

* The import of dieese in 1872, 1873, and 1874, was 1,060,130, 1,356.267, aod 
1,468,223 CAts. respectively. » r » » 
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VIL — In Memoriam. By J. Dent Dent, of Ribston Hall, 

Wetherby. 

SCAKCELY a month had elapsed from our last Council Meeting 
before death removed from our chamber three of its best known 
occupants ; and those who are left will miss the familiar 
presence, the friendly counsel, and the judicious help of Mr* 
Torr, Lord Kesteven, and Mr. Holland. 

Of Mr. Tore, of his energy and genius, his heartiness and 
zeal, which always met every difSculty with cheerfulness, and 
a determination not to be overcome by it, another pen than 
mine will write. 

Lord Kesteven, once President of the Poor-Law Board, 
brought to our deliberations great Parliamentary experience, 
and an acquaintance with rural affairs and the conduct of 
country business which was- of frequent value. In him strong 
common sense and knowledge of men were united to a hearty 
pleasantness of manner and great frankness and geniality of 
disposition. A feeling of weak health made him decline the 
Presidency, when it was suggested that he should be nominated, 
but he was always willing to take his share in the work of 
the Council ; and those amongst us who were with him last 
December, and found him kindly and ready as ever, and then 
saw him presiding over the deliberations of the Taunton Com- 
mittee, and endeavouring to adapt the views of the local autho- 
rities to the requirements of the Society, little thought we 
should never more meet the hearty shake of his hand or listen 
to his cheery voice. He was a thorough type of the best class 
of English country gentlemen; fond of field sports and the 
occupations of a rural life, and yet ready to give lip any amuse- 
ment for the higher duties of his position : whether to preside 
on the Bench at Quarter Sessions, or to take his share in the 
deliberations of Parliament and the cares and anxieties of a 
laborious public ofiSce. 

Mr* Holland was of a different type to either of those 
whom I have named. Quiet and gentle in manner, he was a 
martyr to ill health, and, during the time I knew him, was 
always more or less a sufferer from gout. But, under that quiet 
and somewhat reserved exterior, there was a great kindness of 
heart, an earnest desire to do good, a strong vein of humour, 
much self-reliance and perseverance. "Whether as, aii ea^pMsiri- 
mental farmer, working on his strong clays with the s^team- 
plough, in the early days of its development, or ^ ^bngst his 
Shorthorns and Shropshire sheep, for which, at time, he 
had a great and well-merited reputation^ the energy was. 
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always at work, seeking out what was best and most profitable 
for his much-loved pursuit. He was ever anxious to promote 
the social and moral welfare of his labourers, and he spared 
neither labour nor expense in providing them with comfortable 
homes, as the first foundation of their prosperity and well-being. 
In Parliament he was not one of the so-called formers’ friends,” 
who are either leaders or followers of every cry that, from 
time to time, is raised; but he had the courage to stand out 
boldly against what he thought were imaginary grievances, and, 
notably in the case of the Com Laws, to hold very different 
opinions from those which were entertained by most agricul- 
turists of the day. When the repeal of those laws became 
inevitable, the proposition he made to his tenants was emi- 
nently characteristic of Mr; Holland as a landlord — ^it was, 
that their future rents should vary with the price of wheat: 
this was eagerly accepted by the tenants, and for two years 
had the effect of reducing the rents 20 per cent.; but, under 
the same arrangement, the rents in 1853 increased 10 per cent., 
and then Mr. Holland volunteered to recur to the old fixed 
rents. Many more instances might be given of fthe liberal 
spirit which characterized all his dealings with his tenants ; 
but it was not for this alone that he was esteemed — ^it was the 
genial kindly spirit that actuated him in aid his hatercourse 
with them which made him so revered and loved; and they 
all felt, and still feel, that the strongest tie between them and 
their landlord was that he was their sincere friend. 

The technical education of the farmer was with him a life- 
long cherished pursuit. The College at Cirencester owes to him 
an everlasting debt, and the good which it has done and is now 
doing is the result of his resolution and self-denial. He did not 
limit his ideas of the duties of the Royal Agricultural Society to 
its annual exhibition of stock and implements, but was anxious, 
by its means, to raise and improve the technical education 'of 
the English agriculturist ; and with a steady undeviating pur- 
pose he held on to this up to the last Council Meeting which 
he attended. It was at this Meeting he announced the first 
results of the scheme offering scholarships to boys at our public 
schools who should pass a satisfactory examination in elementary 
agricultural subjects, and to which he had alluded in his address 
to the hoys of the Bedfordshire Middle-Class Public School last 
year. He then said, “To study agriculture you must have 
practical work, and the difficulty is to get pupils to afford ^ 
time for practical education in agriculture. The only way in 
which this is to be met, and effectually met, is by our Smety 
giving scholarships for the purpose of supporting, to a certain 
extent, those who axe intended for an agricultural life hereafter, 
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and enabling them to attend some college, such as the Agricultural 
College at Cirencester. The arrangements are commenced, and 
I hope, if I have the opportunity of addressing you again, and 
of hearing of what has been done in Bedford at the Middle- 
Class School, I shall also have the pleasure and satisfaction of 
finding that agriculture has found its way into the teaching 
of this building, and that some scholar has distinguished him- 
self in the study of practical agriculture, and has gained one of 
the scholarships to which I have referred.” This desire was 
realized in the first year of the establishment of these scholar- 
ships, and it fell to Mr. Holland’s lot to announce the fact to 
the Council, and to express the hope that this connection 
between the Royal Agricultural Society and the public schools, 
so happily commenced, might widen and extend in each suc- 
cessive year. 

There were some who thought that his delicacy of health and 
his quiet reserved manner would have interfered with his 
efficiency in the Presidential Chair : but those who met him, 
either at the Council or in the General Meetings of Members, 
know how fairly and firmly he held the reins, how ready he was 
to listen to any well-founded suggestion ; and yet how he 
could check irrelevant or discursive talk by a few well-chosen 
words. It gave him very great pleasure to fill the office of 
President, and to a member of his own family he said “ it was 
the one honour in the world he had wished for.” His year of 
office had led him to think the Society had perhaps outgrown 
its Charter, and that some relaxations in this might increase the 
nsefulness of the Society. Almost his last act in the Council 
was to take part in a movement in this direction, hoping thereby 
to extend, s^l farther, the usefulness of our action. 

Above all he was a thoroughly loveable man, and the gentle 
kindness and courteous manner of his intercourse with men has 
made, those who worked with him in public, honour his ability 
and deeply venerate his memory. 

Btbsion EaB, Jan. 26^&, 1875. 


VIII .^ — The late William Torr: a Compilatim from many , 
Sources. 

The death of William Torr, at the age of sixty-six, ha^ ©seaW a 
blank in the a^cultural world that is not likely to> ha up 
in this generation. He was born at Riby, in Korth linocmAshire,^ 
where his forefathers had resided for sevfj^, he 

was educated in Yorkshire, but left age ai 
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sixtteen, owing to delicacy of health. Had he been able to con- 
tinue his studies, he would probably have taken up the law as 
the profession to which his inclination led him. On his health 
being restored, he made a series of annual travels, in company 
with his younger brother (at present M.P. for Liverpool), through 
England, Scotland, and Ireland ; Belgium, Holland, and other 
parts of the Continent. In all of these journeys he took a 
marked interest in the different systems of agriculture, and the 
various breeds of cattle and sheep ; and he no doubt then laid 
the foundation of that extensive and critical knowledge which 
through life he displayed in the different branches of stocks 
farming and general agriculture. He farmed over 2000 acres 
of good land, a large portion of which had been rented by his 
family for a century and a half ; he left a herd of 100 pure- 
bred Shorthorns, for half of which 10,000Z. has been offered 
since his death ; and out of a flock of 1200 breeding-ewes, 500 
were pure Leicesters, direct descendants of Bakewell’s original 
stock. On his farms, in the arrangement of the buildings, as in 
the farm-roads, the gates, and the system of drainage, the origi- 
nality of the true English farmer’s mind was alike displayed.* 

Mr. Torr became a Member of the Royal Agricultural Society 
in 1839, the year after it was founded ; but for several years pre- 
viously his face and voice were well known at the Meetings of the 
Highland Society ; and he was an authority in his district, espe- 
ciaUy on sheep and Shorthorns, ten years before he was elected 
on the Council of the Royal Agricultural Society, viz., at the 
Annual Meeting in May, 1857. 

His influence was soon felt at the Council Meetings of the 
Society, and in less than six months he succeeded in extending 
the time-honoured rule which prohibited the exhibition at the 
Society’s Meetings of bulls more than four years old. The 
result was to increase the maximum age to six years ; and it 
was not until ten years later that the restriction was abolished 
altogether. Space will not permit Mr. Torr’s career on the 
Council of the Society to be closely followed ; but it may be 
observed that his efforts were generally directed to the abolition 
of restrictive enactments. Thus, in 1861, on his motion, the 
Show-yard was first opened during the Judging of the Live 
Stock — gratuitously to the Members of the Swsiety, and by 
payment of IZ. to the public. This was his first successful en- 
deavour to promote one of his pet projects, which he termed 

open-judging.” In 1862 he attempted, though ineffectually^ 
to dispense with the preliminary veterinary exaroination of 

* Mr. Tow’s farms were described in vol. v. pp. 415-442, of the Second Series of 
this Journal. 
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horses; but five years later he was more successful, in con- 
junction with Mr. Milward. Recent discussions will give a 
more living interest to his last attempt bearing on these ques- 
tions. In March, 1870, he gave notice that he would move 
‘^that judges of live-stock be provided ‘with catalogues, in the 
same manner as judges of implements now are;’’ but the op- 
position of a section of exhibitors induced him to modify his 
resolution so that the names of the exhibitors should be with- 
held, but that the pedigrees of the entries shotdd be given. 
This compromise did not satisfy his opponents, while it alien- 
ated his supporters ; but the indirect result was the existing rule 
that each entry in the Shorthorn classes should be certified to 
have not less than four crosses of blood registered, or eligible 
to be registered, in the Herd-book. 

At the time he died, he was on most of the important Com- 
mittees^ viz., Finance, House, Stock Prizes, Implement, Country 
Meeting, Showyard Contracts, and Selection. He was also a very 
actifre Member and Trustee of the Smithfield Club, and was well 
known as a Judge of Live-stock at the principal Agricultural 
Shows of the three kingdoms, and at those organised in Paris by 
the late Emperor of the French. 

The value which the Council of the Society attached to 
his opinion on practical matters was attested by his frequent 
appointment on the Committee of Inspection to visit the sites 
offeted for the Annual Country Meetings, as well as by his 
selection as one of the Judges of Farms at the first competition 
carried out under the auspices of the Society, viz., in connection 
with the Oxford Meeting of 1870. As a large producer of b^f 
and . mutton, of origin^ views and practice on the various 
systems of transport of live cattle and dead meat, he was called 
to give evidence before the select committees of the House of 
Commons on those subjects, which have been appointed since 
the outbreak of the cattle-plague in 1865. As a feeder, be 
attached little importance to foot-and-mouth disease; but he 
was careful not to purchase animals at fairs and markets, except 
as a matter of necessity ; and he was especially severe in his 
estimate of the influence of small dealers in cattle, sheep, and 
pigs, in spreading contagious diseases of the animals of the 
farm throughout the country. He also attached considerable 
weight to the possibility of the importation of disease JBpcyr 
foreign countries under the regulatimis that were 
1871, and in July of that year he called the attentieii| 

Council to the relaxation of the msld^dns the 

trade, which had recently been made by the Privy to 

the injury which may have been thereby inflicted on beads. 

It was his boast, not without"* reason, on his 

Toi*. XI. — s. s. / 
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farm was thorouglibred, even game-fowl; and his half-wild 
flying black ducl^ were carefully brought down to weigh no 
more than a teal, and pitilessly condemned if they , showed a 
single white feather. 

A writer in the ‘.A^icultural Gazette^* has well observed, But 
the live-stock of the farm did not monopolize his active mind, for 
his leisure moments were frequently occupied in devising im- 
provements in farm-implements. Among other achievements in 
this direction, he invented one of the first convex mould-board 
ploughs, long celebrated as the W. T. plough ; a farm-gate Vhich 
won the prize of the local committee at the Warwick Meeting of 
the Royal Agricultural Society in 1859 ; a pig-trough that was 
patented by Messrs. Crosskill, of Beverlqr • and a spring waggon, 
an old specimen of which was the lightest in draught of those com- 
peting for the Royal Agricultural Society’s Prizes at Manchester 
in 1869. The original of this wa^on gained the 20/. prize 
offered by the North Lincolnshire Agricultural Society at their 
Gainsborough Show in 1845.” He aimed at doing everything 
on his farms, from the form of a hedge to the fashion of a gate, 
in the best possible manner. ^ 

But with this minute attention to details, as aa on a 

fancy or model farm, carried out with restless 
as possible from a stay-at-home, ring-fence 
travelled more and farther, on horseback, by 
than any farmer of his generatmn. His 
his universal agricultural kno wTeSgeyihtT 

tongue — whether in conversation, or in a set spee^ii» in debate 
— ^were, indeed, something truly astounding to a stinger 

He was seen to most advantage at home ; as a enter- 

tained continually from every part of the kingdom, and of the 
world ; and seemed never tired of feeding and lecturing, not only 
his friends, but bis friends’ friends and most distant ^equaint- 
ances, if only they loved agriculture and listened to his clever 
dissertations. He did not always please. He was too positive and 
too prejudiced to be popular ; but he impressed everyone with a 
sense of his ability, and conquered the prejudices of many when 
^y shared his bountiful and old-fashioned hospitality. He never 
wrote anything,; for he entertained “ strong objections to every- 
thing in the shajie of paper farming but he would have made 
. a most popular Professor of Agriculture, had Oxford indulged in 
such a luxury ; and the shorthand writers have fortunately pre- 
served for our use his instructive practical lecture on ** Sheep 
versus Cattle,” from which the above quotation has been 
drawn-t 


» Beoenifaear 19tb, 1874, p. 1627. 
t * Joum, Boy. Agrfc. Soc./ Second Series, vol. ii. p. 546, 
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Great farmers are like great actors, they live only in the 
memory of their cotemporaries, unless like Bakewell, Colling, 
Booth, Bates, and Jonas Webb, they stamp their names upon 
some tribe of live-stock. Thus it will doubtless be with William 
Torr, although his name has been before a constantly extending 
circle of agriculturists for nearly forty years ; for he went every- 
where, and wherever he went ihade himself heard and remem- 
bered by his ceaseless energy, his decided opinions, his caustic 
replies, his happy speeches, his perpetual flow of talk, rich in 
anecdote, and illustration of every agricultural question. 

‘‘The first time I saw William Toix,^^ writes a Yorkshire 
implement-^maker, “was about forty years ago, at a dinner of 
the Highland Agricultural Society, at Berwick, where the Duke 
of Northumberland was in the chair ; he was sitting next to and 
carrying bn an animated conversation with the Duke of Rox- 
burg^e (Dukes were rarely seen at public gatherings in those 
days), and I never saw him look so well. He was a slim 
young' man, with dark hair, a ruddy complexion, very well 
dressed, in a white waistcoat. His eyes sparkled with anima- 
tion, he so evidently enjoj’ed the pleasure of being able to teach 
a Duke something; even then his voice was loud and con- 
fident, and he talked fluently and well. He came round the 
Showyard the next day, and looked at my stand of imple- 
ments, which had been so much appreciated that they had 
afl been sold and paid for ; on hearing this he expressed much 
sn^rise^ for, in the high tone that great farmers held at that 
time tow^ds implement-makers, he found many faults with 
everything. But that was his way ; to listen to him one would 
think that no implement-maker had ever produced anything 
he had not originally invented. I found afterwards that this 
depreciation did not prevent him from adopting the best imple- 
ments on his own farm when their utility was proved. At one 
time he , had a great prejudice against iron ploughs, and professed 
to prefer those made under lus own directions by the village 
blacksmith ; and he frequently declared before be adopted steam 
cultivation that it never could pay. 

“ In his ownneighbourbood he was for more than thii’ty years a 
great authority on every farming and breeding question, and was 
treated with as much deference as if he had been a landed squire* 
in some counties. He was too Arbitrary and rough in his 
to be popular with his equalstand inferiors ; but nO sprang 
visited him at home t^t 41 ^ go away de^ghtbd . 
vigorous galloping way of his fmto| and * ^ 

flowing hospitality.” ^ 

An agricultural author writes^ “ I 
acquaintance about .the rear 1846, he was primb of 

' ’ * . , ...-'r'''' iL%\ ^ 



308 


laie William Toh* 


life, liviiig at Riby, exceedingly active, up early to ride out 
farming, sitting up later than suited me to talk over what we 
had seen, what he had done, and what he was going to do at 
Aylesby, to which he shortly afterwards removed. He had a 
famous lot of blood-ponies, and mounting me on one of the best, 
took me over the land at a hard gallop, often as straight as if we 
were riding to hounds. As he rode he lectured ; one question 
was sufficient to bring out an essay. He was one of the best 
talkers I ever met in my wide travels. 

No one could have had a better guide to North Lincoln, a 
more eloquent lecturer, or a more genial host. His fixed idea was 
doing everything on his farm in the best manner. I afterwards 
visit^ him at Aylesby, where the house and farm-buildings 
were laid out from his own plans. They were full of ingenuity 
and thoughtful contrivances. His labourers^ cottages were very 
good. I remember that he was very severe on the cupboards 
and closets of Prince Albert’s model cottages. He had quite a 
mania for originality, and in 1854 could by no means reconcile 
himself to the important position the great implement-makers 
were taking up. 

He was very proud of his pure Leicesters, of which he had 
purchased in 1848 thirty ewes at the sale of Mr. Bakewell’s 
lineal representative. He was very strong on the importance of 
cOsstilutioii, as weU as of pure peffigree, in cattle and 

His l^incolhshiie friends, alter the Gainsboipu^ Show of the 
North lincolnshire Agiicdtural Society, in 1864 subscribed 
and presented him with a testimonial, in the shape of a full^ 
length portrait of himself^ in recognition of his services to agii- 
« culture. 

His picture was well drawn by * The Druid,* so late as 187fri 
in the following sentence * : — “ When behind * the iron horse^’ or 
flying over the grass by the roadside on the ‘ woldsman’s pony,* 
he makes very little account of time and space; and what with 
home (to wit, calling his orders out of his bedroom-window at 
5 A.M.) and county and Bojal Agricultural business, few men 
have thrown such an intense earnestness into life, or worked so 
bald fer otib^s» At home, if you see a distant and ever-moving 
figure in tiie park» and not unfrequently in shirt-sleeves for 
coolness^ wmcmg tiie hdfos or the ewes, there is no mistaking 
•Torr of Riby,* althcmgh he is not exactly < composed* after 
his presentation-portrait fay Knight, R.A., a 34(>-gainea tribute 
from his friends. Inventing a prize gate, or sketching out a 
new set of fenn-huild^ or planning a model-cottage, or 
^vii^ evidence on cattle transit bdTore the Privy Council, or 
making an afrer-dinner speech, or rising on a point of finance, 

* ^ Saddle and Sidrin.’— Kortb, p. 474. 
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•or a change in the prize-sheet at the Smithfield Club and 
Hanover ^uare, come equally natural to one ‘ with the con- 
centrated energy of half-a-score of men/ ” 

In a word it might be said of him — 

“ He was a man, tahe him for all in all, ^ 

We shall not look upon his like again.” 
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Jktrodziction. — ^Breeding, feeding, apd wool, are three words that 
sum the essentials of sheep-husbandry, which the foreigner tells us 
truly is the basis of our agricultural system. Sheep-husbandry — 
meat and wool — is, without doubt, more than ever characteristic 
of English farming — ^the largest return in the shortest time. 
But whilst their great importance is fully acknowledged, the 
design of this essay touches the two first of these essentials inci- 
den^Iy only to dwell chiefliy on the quality English wool, 
as afiFected by its farm preparation for market, and this in 
relation to Science with Practice. 

I would endeavour for the first time in history to bring the 
English wool-consumer and the English wool-grower into 
friendly relations, uniting them on the only sound basis of a 
mutual understanding of intercommunity of interests— promoted 
by firee association and co-operation. ^ 

Mr. Stephens,* one of the most practical writers in the whole 
range of English agricultural Kteiafure, tells us — it would , 
well for wool-growers to receive mssons from wool-sta 
wool-growers at present grow their wool in ignoranc^^^ 
requirements the home rnamufrctto,,; and consequm^- j 
and interests are seriously As tiie sequel 

the truth and prescience of these w:oids Jtove 
caliy laid to heai^ by our shrewd Colonial % our 

* Antbor of die ' Book of 
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Ameiican cousins : on some paxts of tihe Continent the know- 
ledge of wool is educationallj treated as an important branch of 
science. Mr. Darwin tells us: — ^Lord Somer^e, speaking of 
what breeders have done for sheeps says : — “ it would seem as 
if they had chalked out upon a wall a form perfect in itself, and 
had then given it existence.”^ In Saxony the importance of the 
principle of selection in regard to Merinos is so fully recognised, 
that men follow it as a trade : the sheep are plac^ on a table 
and are studied, like a picture by a connoisseur ; this is done 
three times, at intervals of months,' and the sheep are each time 
marked and classed, so that the best may be selected for breeding. 
My object is thoroughly practical : I have lived, farmed, and 
observed for twenty-five years in a district in which the, wool 
is famous I claim no authority of my own: it haus 
been well said that “ the knowledge of smatterers is but mixed 
ignorance.” $ I do, however, claim that I have gathered and put 
tc^thermuch important and authoritative information, and some 
other matter that is calculated to excite cuiiosify and to suggest 
inquiry. In the words of the Ettrick Shepherd — ** the subject 
bas almost made a sheepfold of our understanding ” 

At the outset, I must ask the reader to bear in mind ibrougb- 
out this inquiry, that however much I may digress--** and, 
anqi<>&gat other tlrags, I must make a fl;^ihg visit to the 
of the world, and especially to our most distant colcmies^l shafii 
always return to the main channel of my indicated course, which * 
leads directly to the solution of two very practical questions : 
(1) Does the English farmer now prepare his wool for market to 
the best advantage ? (2) And if not, where practically shall we 
find the farmer’s shortcomings? 

The Wool of the World, as exhibited at Paris at 1867, and at 
Vienna in 1873, 1 shall, to some extent, consider here as int^ 
ductory matter: 1 may have more to say when I come to 
treat the subject practically. At Paris, in 1867, the collection 
of worn from almost all parts of the world under one roof, 
rendered two facts very striking : the one, the absence of any 
adequate substitute for English deep-grown wools; and the 
ofher, the slow rate of improvement in those wools of foreign 
growth, which used in aid of the lower qualities of English 
<x>mhi]ig^wooh 

American Opimm. — Oiir American cousin, to whom I have pre- , 
viously referred, is keenly alive to the importance of fine wool 
hnsbandry,” although he is not yet awake to the advantages cf feee- 
trade : there have long been in the United States National and 
Wool-Growers^ Associations : the Government Department 
of Agriculture consults these Associations, and I ne^ scarcely 


* Bamin's ^Origin ofSpeciea’ f See p. sm. t lasd Chief Justice Ooka , 
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say that they do not fail to exercise the characteristic political 
virtue which is described in this phrase — “ admirably outspoken.” 
It is said a uniform manner of preparing United States’ wools 
for the market is very desirable ; it would save trouble, and give 
character and stability to the business.* 

The Americans say, further, considering the importance of 
the combing-wool manufacture to England, it is surprising 
how little attention is given by agriculturists to the qualities 
or quantities of the wool produced. The American farmer is 
plainly told that it is not only interesting, but it pays him to 
know and understand the requirements of the wool manufacture. 
In the United States home-wool is the foundation of the home- 


wool manufacture, which clamours for more! There at least 
it is understood and proclaimed, that mutual interest cordially 
unites the wool-manufacturer and the wool-grower. 

The Austrian official reports of the Vienna Exhibition of 
1873 remind us that England is the first manufacturing State of 
Europe ; and her manufactures of woollen goods are so important, 
that the mighty Island Empire is at the apex of this industry 
also. The wool growth of Europe is now superseded by the 
abundance of Australia, the Cape, and La Plata. A character- 
istic of wool is its transportability ; on an average, its price is 
twenty or twenty-five times as high as that of com, hence trans- 
oceanic competition is easy, and the wool trade is an essential 
part of the commerce of the world.t It is calculated that England 
now annually consumes more than one fleece for every inhabitant : 
the consumption of wool is steadily increasing, and already 

J uantities of so-called artificial wool are brought into use ; clean 
eeces being required to work up this unstable shoddy. 

The general consumption of wool in England is said to be 
lbs. per head of the population — some 3 lbs. per head" in 
Germany. In Europe, there is no country hut Eussia which is 
capable of greatly developing in respect to quality and quantity 
the production of wool : London is the central market for the 
wool tmde : auctions are held where buyers congregate from all 


parts of the world. England being the largest consumer of 
wool, the fluctuations of the European wool trade have from 
olden times depended on those of the English market. 

“The commercial movement of the wool trade in the leading 
states of Europe and the United States of North America 
year 1870, is exhibited in the following Table (pu 33.2^ /if 
“ As to the consumption of the most important 
States, England, engaged m pn^gresmve w 


* Department of Agriculture. tTuited St«^ 

‘Waah.jba^n, 1873. ' “ \ / -s 

t 'Professor Carl Bichter. ‘ Yieima Bepcar^’* 
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France stand at tbe bead of tbe wool manufacture. In the 
year 1870-71?, England .manufactured 330,000,000, and France 
300,000,000 pounds of wool of all descriptions.” * 


England .. .. .. 

France 

Belgium 

Germany •• •• 

Austria 

Ketherlands .. 

Bussia 

North America .. 


Imports. Exports. j 

Ib^. lbs. I 

238,820,852 94,911,916 ; 

167,422,200 25,711,412 

147,092,128 66,543,920 

90,000,000 26,000,000 

21,680,900 16,392,700 

16,991,972 13,906,260 

2,648,700 28,558,577 

62,202,714 12,067,689 


One other important lesson English farmers may learn from 
the Vienna Exhibition of 1873 : leaving out of present con- 
sideration the very suggestive terms ^ Lincoln Zackels,” “ South- 
down Silesians,” and “ German Southdowns,” we are taught that 
in Germany, as in England, the tendency towards breeding for 
weight is veiy evident: tians-oceanic competition in wool- 
growing causes German sheep more and more to be bred for 
their meat — ^wool and meat. 

Let me here exhort the English farmer and ram-breeder to lift' 
up his heart to profit by the lesson he is for the first time taught 
by an Imperial census, that he is a unit in an empire that 
numbers 235 xoilHons of British subjects, scattered over 8 miUions 
of square miles, distributed upon every considerable portion of 
the face of this ’earth; and therefore it is profitable, before 
averting our theoretical glance from the wool of the world, to 
study the universal trade requirements, which should be the wool- 
ffrower^s aim and object. 

We are told by authority :t — 

“There Is every probability that tbe worsted manufacture will long be 
ahie to aford remunerating pnces for any quantity of good, serviceable 
oombing-wool which the world naay be capable of producing. 

“It is de^red to call tbe attention of all fiock-masters to the fact that wool, 
to he fit Ibr oomhsrtg purpoees, and to obtain the higher prices which, sndh 
wool CGsmoands,, must pcesees qualities which, in most instances, can be 
uttputed to it. ^ 

“It may be useful to draw ‘attention to a few general observations on the 
qualities A ^ staple, which ail owners of sheep ought to aim so far as 
tbe nature of and other circums^nces may permit. i 

“The wool most in nicest, and always fetching the higWt price, has,^ 
staple from four to ten inches long, according to its dneness; it 
1 ^ far as poesibie, uniform in quality throughout its whole lengyi;' 


* Oenims of England and Wales, 1871. ‘ General Beport,* vd, vr.^ p. vii. The 

. Tautest eensus that has ever been takai in cm empire. . 

t ‘CSicular Address and Beporte’ (pe aE parts of the' world). . Bradimd 
CImher dT Oommeroe. 1869. - ; ^ 
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and lustrous* in appearance, or soft and kind to the touch ; of good spinning 
qualities, and free from burrs or other vegetable fibre. 

Where possible, the breed of sheep should be improved bj the introduction 
of carefully-selected English rams. 

“It is most desirable to obtain the whole natural length of the staple by 
only dipping the lambs or sheep once during the season’s growth. 

“ When the sheep cannot be pastured all the year round upon succulent 
grasses, a constant supply of artificial food will prevent the staple becoinii^ 
tender. 

“ The two h.st’^Vientioned points are of the greated importance; for insuffi- 
cient food during one season^ and frequent dipping, more than anything else, 
deteriorate the qmlUy and depreciate the value of otherwise good arid usefid 
wool. 

“ The sheep should be well washed before they are clipped, and the fleece 
properly docl^ or cleaned. 

^ It is also desirable that a proper classification of wool should he made in 
packing, and that the packing itself be thoroughly trustworthy and honest” 

Agricultnjally, the history of Wool and the Woohirade, for 
centories the principal craft of Great Britain, is particularly in- 
, and instructire ; and it is essential to a right and com- 

prehensive understanding of an important branch of the subject 
now under consideration. Aided by geographical position, and 
favoured with mineral and vegetable wealth, the energetic spirit 
of the mixed British race triumphed over the ruinous restraints 
^f so-called statesmanship and every conceivable legislative 
blunder. Until the fourteenth century England exported wool 
and imported woollens. Then the Flemish manufacture attained 
its zenith ; glutted with wealth, these prosperous people became 
discontented ; and industrial insubordination and endless revolts 
drove the life-blood of trade, sensitive capital, away jBrom their 
doors, established our staple manufacture, and placed in the 
English House of Lords its typical woolsack. The patl^ of 
peace are essential alike to commerce, to manufacture, aiid to 
agriculture. Twice over, in the history of the English wool 
trade, religious bigotry and the Inquisition drove the best and 
most skilful craftsmen of the Continent to share our insular 
freedom: bigotry tore up by the roots the tree of industry, 
because it liked not the vigour of the most promising shoots. 
Here we have a fine example of the certain action of freedolm 
in producing beneficial co-operation. Checked during our own 
revolutionary times, the wool trade steadily increased during the 
whole of the eighteenth century, and culminated when steam 
machinery were introduced and all restrictions removed. 
spinning, whilst it reduced the woollen manufacture to 
rank in our textile industries, neveifiheles^ gaive 
to the woollen-trade; sb true it is/that the ci^tion^^j'biie 

. 1: --'-r , ‘ 

* X4tisire is not colour ; it is mlmsic silvery 
Between good and bad wool in this respect 
apoliabed silver plate and a wooden tr6ncher.^llH' 
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exceeding industrial momentum is certain to excite on endless 
parallel and converging lines an unexpected and often mar- 
vellouslj rapid progress. ^ ^ ^ ^ 

The four great landmarks in the history of English wool and 
woollens are then unmistakably these : — the Flemish emigration 
in the time of Edward III. ; the Continental endeavours to 
stamp out the Reformation ; the panic caused in France by. the 
revocation of the Edict of Nantes (1685), which Edict tolerated 
Piotestants, its revocation drove into this country the most skilful 
spinners and dyers of silk, linen, and wool ; and lastly, the in- 
troduction and multiplication of steam-power and machinery. 

I BOW proceed to map in practically a few more suggestive 
historical details. Spanish wbol was introduced into Flanders to 
replace the English wool consuined at home : in 1521-49 home 
wool was in such demand that complaints arose that the country 
was being depopulated to make sheep-walks : some eighty years 
afterwards Spanish wool was in demand all over Emrope — ^the 
wool of the now famous Merino. The Reformation increased the 
manufacturing, classes, and the English trs^e attained the highest 
pitph of prosjierity. The Act 8 Elizabeth, c. 6, shows the ex- 
treme jealousy of the EngHsh wool-producer ; the exportof sheep 
was strictly forbidden ; late, an Act of 1616, prbhibMng the 
expo^ oi ** white cloth ”---ttndyed doth— drove the Eu^g^iislir 
fmm fte fleece to the carcass, and gave iieir 
impidse to shaep-fanhing— high feeding, more flesh, more wool— 
but this at the expense of the fineness and softness of the ^staple. 

In 1672 (12 Charles U. c. 32), exportation; of wool was made 
felony. Meanwhile Spanish wool wos brought to great perfectioii 
— a truly golden fleece” — and was introduced into England^ 
In 1665 onr export trade was only nominal ; many of our best 
hands emigrated : the Plague and the Great Fire made matters 
worse : the law meddled and coddled : and in every direction it 
bound the masters, it tied the hands, it hindered the looms, it 
stinted the raw material, interfered with the clipping, regulated 
the padding, and afterwards it dictated the fabrics into which 
alone the raw material m%ht be woven : and lastly, in 1679, the 
law, as a cliinax of absurdity, insisted upon burying manufacturer 
and craftsman, ias well as everybody else, in shrouds of sheep^s 
wool. There was a mania for monopoly. So late as 1792 the 
statute-book contained no less than 311 laws relating to wool and 
woollens. In 1680 the' Dutch were ransacking the world for 
raw material. The Revolution of 1688 gradually restored pros- 
perity to the English wool trade: the Manchester Act, 1736 , 
(9 Geo. 11. c. 4), annulled an Act passed 15 years before against 
cotton as oppo^d to wool, and thus by amAct passed in favour of 
freedom for cotton, an impetus was actually given to the woollen 
tradb. In 1802 the multiplication of machinmyicaused industrial 
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riots : four years afterwards a Committee of tlie House of Com- 
mons reported in favour of tlie free use of machinery. War in 
Spain caused the Spanish wool-clip to decline; but hy this time 
the famous Merino had found his way over Europe, and, further^ 
he had reached our most distant colonies, there wonderfully to 
increase and prosper. The history of the more recent importation 
of wool into this country is simply this : the German supplanted 
the Spanish, and then both gave way to our Colonial imports^, 
which in 1825 were admitted duty free.* It was said, years ago, 
with truth and prescience, that with labour on the sheep, and 
more care and labour in cleansing the wool, Colonial wools might 
successfully rival those of Saxony and Spain.” f 

The light knowledge of anything in great measure depends 
upon the knowledge of its history, and the more we study the 
histcny of this subject the more we are taught that wool and the wool 
t^ade was. the foundation of our English commercial prosperity. 

^ ^JmmaV of the Society as it relates to owr SulgecL — 
I mm 'should, before going farther, run through the 36 volumes 
of the * Journal of the Royal Agricultural Society,^ to pick up 
such manna as may serve to feed out my present object : there 
are here and there spasmodic indications of a desire to consult 
the wool-stapler and the wool-trade, but no sustained effort. In the 
6th volume Professor Wilson gives us a paper On Sheep and on 
Wool, its Character and Value he deals more with det^s than 
with principles; and, second-hand, the Professor works up informa- 
tion originally obtained for Board of Trade purposes. Mr. Smith, 
in the 8th iroliune, tells us to assist Nature by fitting the sheep 
to the soil, situation, and climate. Mr. Rowlandson (voL x.) 
writes weE On the Breeds of Sheep best adapted to Different 
Localities:” but the good seed of conception is here ralher 
sown on the’^ stony ground of too limited execution. He men*^ 
tions the “smearing,” which Stephens calls a ‘^filthy practice.” 
The result of every inquiry undertaken by Mr. Lawes we receive 
with gratitude and respect ; but his Sheep-feeding Experiments” 
(vol. xii. pp. 13 and 16) are more directed to meat than to wool : 
he tells us, however, that in several lots where respective rates 
of increase of meat were nearly equal, there wsis great individual 
irregularity in regard to the growth and the weight of wool. 
The first volume of the new series i^ntains a scientific papex;^ 
by Professor Simonds, “ On Animal Parasites,” interesti^ l^i^ 
because of the drawing ,o£ ^n AustoiEan sheep^Epo^^^ 

* By Mr. HiisiklssQn, after a sevm shuggla tioSeiblid 
wool free. In 182S it was condnsively shown 

Home wool-grower, because it ii«4e and '.r ‘ 

t See further on this subject, Bisoih<^ m 
London, X842; ‘Wool and Woollens,' 

* 'Enrope during the Middle Ages,' Hallsmi .^r,i ^ ^ . \ 
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scale, suggestive as to the mechanical details in manoeuvring 
large flocks, of pens, runs, and the use of decoy sheep (voL ii.). 
That genial man, that admirable husbandman, mj late friend Mr. 
Torr, gives his experiences in a lecture on “ Sheep vcrme jCattle : ” 
I shall have to refer to his influential opinions heieafiber.' I 
icannot now resist quoting two characteristic observations — Dif- 
ferent breeds of sheep have different tribes, which even the breeder 

cannot distinguish It is my sacred resolve to keep the 

Aylesby flock pure, as it has been for something like 80 years.” 
Mr. Dixon (vol. iv,), an admirably readable writer, sketches the 

Rise and Progress of the ‘ Rent-paying ’ Leicesters.” We have a 
portrait of our “ shepherd king,” Bakewell, and the famous maxim, 
** strong loin, strong constitution.” There is also much about Sun- 
day and Holme Pierrepont ; it is very interesting and suggestive 
to trace the spread of Ihe Leicesters. Passing over Mr. Tanner’s 
interesting paper, “ Qimate and Sheep ” (vol. v.), to notice it else- 
where — I find in the same volume, in the Farm Reports,” that 
Mr. Torr sent rams to England, Wales, Scotland, Ireland, France, 
Australia, California, Jamaica, and St. Helena. Professor Wright- 
son’s Vienna paper, in the 10th volume, is noteworthy : but for 
a fitting conclusion to this reference to the ‘ JoumaV I return 
Mr. Dixon, and his pleasant quotation of a Cumberland 
Dalesman’s toast — which I heartily honour — “Pack fleets samd 
ready money !” 

She Sdentx of the Sn^ect must now command our best atten- 
tion. What is alienee? It is generality as opposed to mere par- 
tieulaxs, system as opposed to random, verification as opposed to 
loc^ness of a^umption. Would that some world-fam^ Somer- 
ville might arise to write from an agricultural point of view ^ A 
Connection of the Physical Sciences I Certain it is that agricul- 
ture hears a close relation to more branches of science than any 
other art The branches should perhaps be treated as Professor 
Ansted has treated in this ‘Journal’ (vol. ii. N. S.) “Rainfall 
and Geoli^y We observe that this year the Highland Society 
of Scotland has made an advance in this direction ; it offers a 
premiuiQ, acemding to merit, for the “ Best Text-book on Agri- 
cuitiiie as aloaticb of Riysical Science, including the application 
of Botany, Ge^ogy, C^misttj, and Animal Physiology.” A 
genei^ ^Siaiactezistic of our day is the determined searching after 
principles : the spirit of investigation stalks throughout the land, 
knocking loudly but impartially at the doors of the Hall and the 
Farm, and of the Parsonage and the Cottage. This extract from 
Mr. Leach’s 1871 ‘Report on Wool and Woollens,’ f is practi- 

* or wbaiever unagnetism roay be — now aids and simpSiSes 

nsediaiusm in a manner tbai Is startling. In delicate processes^ eranbs, levers, 
JiooIqb, wlieels, &e., am supplanted by the simple attraction of magnetism. 

t Official Beports, London international Exhibition, 1871:. 
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cally suggestive : — “ There should be no vain boasting that a 
monopoly has been preserved in the heavier class of woollen 
goods. Time is fleeting, and changes are rapid in these ad- 
vanced days; and before competition waxes keen in these 
national productions, it is wise to endeavour to estimate the 
losses we do suffer, and have suffered, from interlopers in other 
instances, and to ascertain their causes, in order to apply the 
remedy, and arrest the injury we run the risk of sustaining. 
And what is the remedy ? In om word, ‘ Educatkn I ^ — education; 
in naturaland physical science** 

By Chance, the Divinity of the ignorant, we are still too much 
influenced; by English farmers generally principles are not 
understood— their v^ue is not appreciated : — ‘‘ The agricultural 
improvement in Germany is due to the same cause that during 
a century pa^ has been raising Prussia from a comparatively 
insigniflcant position to the first rank among the Powers of 
Europe, to wit, science and system. It is a spirit of careful 
economy, coupled with an understanding of the whys and where- 
fores of things. In agriculture it has manifested itself in the 
general diffusion of scientific knowledge among fanners, in the 
establishment of agricultural schools and experimental stations,, 
where science and practical experience are so combined as to 
make them of the highest service to the community.” * 

Definitions* — ^Agriculture, an ancient, and until recently a 
Jlule-of-Thumb Art, suffers from extreme looseness of definition 
definition is the technical statement and explanation of the 
meaning of words. Every district has its own terms ; and un- 
fortunately writers on agriculture too often tender the first wordy 
small coin that comes to hand, never thinking whether or not it 
win pass elsewhere : we can only touch the Knge of this subject 
here ; but it is to be hoped that something may be done, and that 
all writers will remember that agriculturally there is no reason why 
a literary coinage.should not be put into circulation which would 
be gladly accepted by all the farmers of the English-speaking race. 

This extract fix>m the 1871 Report is suggestive : — Unfor- 
tunately, the number of the denominations of the lengths of yam, 
or the lengths of the skeins adopted in the different woollen 
districts, are as many as weeks in a year. To reduce these 
measurements into Yorkshire skeins per ‘whartern’ would be 
as ‘Greek* to the West of England or Scotch foremam This 
want of a common standard definition produces many hindrancfes 
to the general trade, smd offers a fit subject for. the consideration 
of our intelligent Chambers of Commerce*” 

Premising that staple means any one Jock of wool that natu- 

, .♦‘iippliedSeieneeinFanaing.’ 
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rally sheds itself from the rest, we beg the reader clearly to 
understand that which is well explained in the 1871 Report : — 

“The woollen and worsted trades are reiy dissimilar, the manufacture differs 
in almost every process. 

“ The work-pwple engaged in each require a separate ejcperience altogether, 
whilst the machinery employed is as opposite in principle woollen machinery 
is to that of cotton or silk. 

“As a rule the ‘woollen manufacturer’ — ^and especially the maker of 

* broadcloths ’ or felted goods — ^uses a fine-haired, short-stapled wool, and 
endeavours to produce from it a yam, in which the fibres are transversely dis- 
posed to the axis, or length of the thread. The points or ends thus projecting 
from the exterior or circumference must be as numerous as possible. The 
limit of the quantity of fibres in a given length of thread desired is determined 
only by the tensile strength necessary for weaving and holding the fabric 
togkher, and imparting to the same the required firmness. This feature in 

* woollen’ yam is termed ‘ file/ and subserves two purposes. The first, that 
the felting process may knit together, or interlock this multiplicity of fibres 
info a compact mass of matted fabric; and tbe second, that from this^same 
felted substance additional points may be subsequently raised to the surface in 
the finishing process, so that it resemble as muc^ as possible a fine short fur. 

, “ The worsted spinner’s aim, on the contrary, is to elongate or stretch the 
fibresi, and lay them parallel to each other, and thus produce a yam which 
shall he even and strong, and yet be composed of few hairs or filaments. 

“The character of worsted goods is estimated not only by the peculiar 
staple, or the properties which the various growths of wool or hair possess, but 
also by tbe fineness or length to wMdi yam can be spun, and the cotreaponding 
increased, number of picks or shoots which mayibnn a square; inch of, ^ the 
fabric. In worsted stuffs tbe number of the warp and weft breads per sduare 
inch, may be. counted by the aid of the usual ma^fying eye-glass. In relted 
dressed woollens, such as broadcloths, this is not possible, inasmuch as the 
threads are bidden from view by the felting process before referred to.” 

With regard to wool-stapling terms, I am fevoured bj the 
Wool Supply Committee of the Bradford Chamber of Commerce 
with information and observations as to the terms there underr 
stood by the wool-sorter, by whose trained eyes, delicately expert 
and nimble fingers, the wool of the various fleeces is selected and 
sorted. 

On a Southdown fleece the sorts, in order of transverse division, 
would be called Breech, next Super, then Prime, and the rest 
Diamond.* , 

Taking a Leicester fleece, as an average of English wool, it 
would be sorted, and in BrWford named in order thus : , 

; &BGGh, or 24’s. 

Brown, or 30*$. ^ . 

ifeat, or 36*s.— About the ^rentre transverse division. 

Blu^ or 40'a--I^nsverse division, together with fidge of neeij. 

44^— Part of neck and all on the shoulders. ' " ^ 

— — ; — ___ — r, . 

^ It Is tiew affirtgeueaally Admitted that Enghsh Icmgwcx^l 

Maiomted la the quahiy of ifo fi so that whereas ten to fiftm yearn ago 
mli^t he spm to the same is now, with me exceptions, posafole 
sb[ admixtm of a certafoi proportion colonial or other finer wool.”— 
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A hank^ of worsted yarn is 560 yards in length. A pound of 
Breech wool will spin 24 hanks. A pound of Brown will spin 
30 hanks ; hence the names 24’s5 30’s, &c. 

It must be obser^^ed, however, that the wool-sorting divisions 
in question vary according to the breed of sheep and the con- 
ditions of their keep, &c. On this point it should be obser^^ed 
that great attention on the part of the fanner should be paid to 
the keeping of their breeds of sheep pure and select, as by wide 
crossing even of good breeds, or crossing of a good breed with 
an inferior, a much larger proportion of the less valuable sorts of 
wool is pr^uced. 

In addition to the sorts hereinbefore described, which are all 
long-wool sorts, there is, fringelike around the edge of the fleece 
and especially at the centre of the sides, a short land of wool or 
skirt, which is called “ Shorts,” or clothing wool. 

Physical Geography , — ^The sheep is vitally influenced by all 
the movements which are constantly going on upon the surface 
<^this earth — climate, waters over and under the earth, elevations, 
winds, rain, clouds, and the geographical distribution of animals 
and plants, — ^that is to say by physical geography. How much of 
jdiilosophy there is in the common phrase, “ the lie of the land ” ! 
temperature, rainfall, herbage, all, more or less, regulated by alti-" 
tude ; exposure and nature of soil as indicated by inclination and 
prevailing kind or by the absence of trees. To do justice to these 
subjects one should indeed be a philosophic Darwin and many 
other scientific gentlemen roiled into one ” ! If, practically, the 
fiockmaster does not consider physical geography, the sheep un- 
mistakably tells him “ I will not thrive.” The starting-point, the 
essential questionj then, is the perfection of the sheep in relation to 
the physical influences ; the adaptability of the sheep to the land, 
of the kind to the run. The range of sheep-walk all over the face 
of the earth is practically imlimited, boundless. Mr. R. Smith 
in this ‘Journal’ (vol. viii.) tells us to assist Nature by fitting the 
sheep to the soil, situation, and climate : he tells us that a flock 
impartially divided and kept for twelve months on different soils, 
when put together again were found — excepting only the family 
head — to have lost almost all resemblance. I have before me 
Mr. William Brown’s thought-engendering ‘Map of the British 
Isles, showing the existing distribution of prevailing kinds of 
Sheep ; ’f there is no reason why a sheep and wool map of the 
world should not be construetedbn the same instsructive principle. 

Geology , — ^The relations of the geological formations to the 

♦ Hr. Tamer (see page say^ a poand of woeJ off the sbonlder of a 

good sheep mH make five miles more ysin wa a pound off the breech of the same 
aDimai . . , ' 

, t ‘British Sh^p Farming;* WOllam Hdmbiiijrh : Adam and 

CMes Black. 1870 . ; ■ . 
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natuxe of the water-supply of districts and countries, as we shall 
see, raise important economic questions involving the expen- 
diture of thousands and thousands of pounds. Wool-brokers* 
reports constantly refer to droughty seasons abroad, and conse- 
quent large mortality amongst lambs. An Australian corre- 
spondent says ; “ I have seen a wash-pool that cost 10/. turn out 
wool cleaner and softer than another pool in another district that 
cost 5000/. : in the one case a clean country, and plenty of water, 
pure and soft ; in the other, clouds of dust and rivers of hard 
water.’! I am indebted to Mr. Fairley, the obliging and able 
Consulting Chemist of the Yorkshire Agricultural &>ciety, for 
the following generally suggestive note : — 

*‘The softer the water, or the smaller the quantities of lime and magnesian 
salts, or other hardening materials, the he^t^ the water is for the process of 
wool-washing. Such waters come from strata consisting of the older rocks, 
which contain their bases in the form oi silicates, little acted on or dissolved 
by water. 

** In £ng^d and the Lowlands of Scotland we find, as a general rale, that 
the strata lie in the order of their a^, hymning with the west coast, where 
we find the older rocks, and that the later rocks crop up in succession of age 
as we pioe^ towards the east. Most of oar large rivers and tzihataries, with 
the ea^tion of the Severn, Bow eastwards, and we find the upper waters 
ocmipeuatiTely soft and pure, and hence more suitable for the purpose of wool- 
waa^g. 

** !!1}e Severn, in Its upper course, also fiows eastward, and there its water is 
pnie and isoft, while, m its course curves first io the south and thai to the 
south-west, it drains a country containing later stmtar-emih as ... • rocks 
readily «ct^ on by water. 

**ln the Highlands of Scotland we have the older primitive rocks, gneiss, 
granite, dre., all consisting of insoluble silicates. Hence we have there pure, 
soft waters often as low as two degrees of hardness. We have similar waters 
In many parts of Wales, where B^a Lake and the upper waters of the Severn 
and Wye are also of a very low degree of hardness. 

“ The upper waters of the rivers of Yorki^re, which rise to the south oi the 
limestone-district, are, though not so soft as the waters prevkmslj mentiDzied, 
still much more so than waters in other districts,” 

Within my own experience there is the fact that the Bipon and 
Thirsk district has the reputation, especially amongst foreigners^ 
of producing from the same sheep wool of more than average 
qniwty ; aj^ it has been stated that when for the purposes of 
ime wool was sent in from just without this district, the fraud 
wasfrnmediately detect^. Tlie subtle causes of this supposed 
local superiority would well repay patient investigation.* The 

* A prseficsl ikei^boiir,3ifr. Fmuk Banoby, of Dishforth. near Thii^, writes to 
me as follows ^ I may mention tibat I showed my wool In aclass of nearly twenfy 
exhibitors, at ilwBoyal' Agricullizrsl Show at Leicester, the headquarters d the 
pure-breii Leicester, and had the first prize awarded to my wool, M to the 
snpezicHr quality of the Bipm distziet wool, I have heard the wool-dealers assign 
two reasons, each of which is very probable. One is that the sub-strata of zed 
e aaidgtooe and freestone which underiie the greater part of this dzsiriet act as a 
natural drainage, ami the soil im&eae fmmations is invariably of a sound, and, in 
mObt esses, a good-bodied kind. The ether reason assigned is, that the climate 
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late Mr. Torr,* whose opinion in many respects I regard as a 
student reverences the teaching of a consummate master, tells us 
this : — On my own farm I can grow better wool on some por- 
tions than on others: in South Lincolnshire, about Spilsby, 
wool grows in an extraordinary manner : north of Fife, and 
south of the English Channel, the quality of the wool falls ofiF ; 
it then becomes hair or moss. The valuable fine lustre wool is 
pretty nearly confined to a few degrees of latitude ; so that space 
being limited, there is little or no danger of wool ever glutting 
the market — ^fine lustre wool will ever bear a great value.” 

Valuable discoveries are made by attention to simple facts. 
The geological formation has a close relation to the nature of 
the soil, and the nature of the soil materially afiects the quality 
of the wool grown upon it. Bakewellf classes wool-soils thus r 
Clay the best ; next, sand ; and then lime, or of that nature : 
the fellmonger knows well the effect of lime-water on skin-wool ; 
it acts unfavourably on the fibre and gives it hardness : chalky 
soils make wool rough : the lime is said to act on the yolk, 
forming an imperfect soap, readily washed away: sand does 
not so combine. The particles of the soil, besides, have a chemi- 
cal and mechanical action on the fleece ; the wool becomes 
coloured^i the colour is often indelibly fixed in the wool, a 
tint which remains after scouring. Also the nature of the soil 
is said to have an effect on the felting quality of the wool : we 
are told that Southdown wool grown on limestone does not felt 
well, but improves when the sheep is removed from that format 
tion; but, at the same time, it is known that on the same 
soil different breeds vary in regard to the felting quality. T 
have much to ask the Professor of Applied Geology : to me the 
Ordnance and the Geological Surveys should be especially in- 
teresting : meanwhile I can only stay here to commend to the 
Professor the following illustration : — ^In the northern parts of 
Derbyshire, where the strata are abruptly broken, the difference 
of wool from the same kind of sheep was so marked and well 
known, that both by buyer and seller this language was quite 
understood — My wool is grit, Sir ; and I expect a better price 
than my neighbour’s, which is limestone.” 

Meteorological Coumderatiom . — ^In regard to “tempering the 
wind to the shorn lamb,” the meteorological considerations affect- 
ing my subject are very important. The evidence before me tends 


is specially adapted io the growth of wool. I hww ibat laibbs, houglit In the 
N’oith aad brought into the fii|km distnct, always prodnee wool mneh supeocior to 
that produced by the same class when gra^ in ih^naiive eHiaaie.’’ p. 343. 
* * JonmaV New Series, vol. ii. p. 

. , t * Obserratzons on the InfinenGe of Soil and Cliipate iipon Wool/r-Bv Bohert 
BahewalL London, 1808. 

VOK XL— S. S. 
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to show that amongst the ablest agricultiiral minds there is a grow- 
ing tendency towards shelter for the sheep, with a view to rendering 
elimates more uniform : unsheltered fleeces are not so valuable 
as those better cared for ; yolk may be washed away faster than 
it can be reproduced, as if shorn wool were exposed for a long 
time to the action of rain. Professor Wrightson’s Vienna Reports 
in this ‘Journal,’ give us some idea of the Continental system, 
“ Dry food and nightly shelter.” Mr. Brown goes so far as to 
tell us that at home the day is coming when in .winter low- 
land and upland sheep will be housed animals. In raising 
wool and mutton — and with the farmer of the United Kingdom 
proper these two considerations can never be dissociated — ^regard 
should be had not only to the rainfall generally, but to the mean 
local and monthly tables : in any country herbage and the well- 
doing of the flock does not depend on the annual rainfall, but on 
the even distribution of moisture, weekly and bi-weekly.* Mr. 
Torr has much to tell us on the subject of shelter, and he 
quotes his friend, Mr. Randell’s, well-known experience and 
practice on clay-land, cheap thatched sheds on posts, filled in 
between with hurdles and straw, the sheep stan^ng on burnt 
clay. Mr. Brereton uses sea-sand for this lading purpose. In 
the 5th volume of the new series of the ‘Journal’ there is a 
valuable paper “ On the Influence of CHmateton Shero,” by Mr. 
Tanner/ He tells us wool is matexiafly influenced hj 
and soil. Kerapyt fleeces are in propo^ion to the rain and 
severity of the climate, and the poverty of soil ; this injury may 
be checked by management; wool is letter on some farms than 
on others more favourably situated. There are curious variations 
from wool to hair: independently of circumstances, there is 
nothing in the structure of a sheep to render it necessarily a wool- 
bearing animal : hair and wool are both produced from vascular 
bulbs beneath the skin : there is no essential difference whether 
wool or hair be produced. 

Animal Physiology * — ^This introduces us to the Animal Physio- 
logist, who can tell us something, hut I think should tell us a 
vast deal more. To old Mr. Youatt we are greatly indebted for 
really good work ; but in my present direction little has been 
done since his day. Especially as regards wool there is a void 
in agricultural literature which should be closed by some com- 
prehensive paper “ On the Animal Physiolo*gy of the Sheep,” 
indicarive of all authorities on the subjects quoted. In the 
Austro-Huxigarian Agricultural Colleges wool, as has been 


♦ See ftaHier m this subjeet a good paperin theiburSi tbeuew 

series of the * Joaraali' by Mr. Whitley, « The Climate of the Briti^L Irfes. ’ 
t % Mfioapy wool is m&mt the presence of short white hairs at the roots of 
which aerer Me the dye, and disfigure all goods into which they are 
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stated, is made a special branch of study : the nature and habits 
of the sheep require more study : little or no attention is 
given to the action of external causes on the unshorn fleece. 

It has been said that the fineness of the pile of wool is pro- 
portioned to the fineness of the skin-pores. Fleischmann states, 
in reference to the persistent endurance of a single cross, that 
the original coarse German sheep have 5500 fibres on a single 
inch ; grades of the third or fourth merino cross produced about 
8000 ; the twentieth cross 25,000 ; whilst the pure merino 
had 40,000 to 48,000 ; so that twenty crosses were not sufiicient 
to make the race pure merinoes.^ Wool is finer at the bottom 
of a full-grown staple than at the top : in short, there are any 
number of interesting lines of scientific inquiry. , Hairy African 
sheep, with yolk all baked out, might improve by removal to more 
favourable imuences. Here is a statement constantly cited, which 
cannot be explained physiologically, and from a scientific point 
of view it is scarcely creditable that the thing is not finally 
settled ; If a lamb is suckled by a goat, the wool becomes hairy ; 
a kid suckled by a ewe, the hair becomes woolly ? 

I beg the reader to give his best attention to the followii^ 
description, with diagram, by Professor Archer, explaining the- 
essential character of wool. For this I am specially indebted 
to Her Majesty’s Commissioners for the London International 
Exhibition of 1871 : — 

“The essential characters 'of wool can only he learned hy a very careful, 
and even a jni<xo6copic examination of the material. Host of the terrestrial 
mammals with hairy coat^ produce two kinds of hair. The first and most 
apparent is that which is usually called lmh\ the ofber which is genera^, 
snorter, and underlies the former, is called either wool ot fiir. Hair is alinoBl^, 
invariably (cylindrical, with a smooth surface, whereas wool and /ur 
covered with scales, and some kinds have a waved or otherwise varied 
The scales are of the utmost impbrtance^ and upon their number in a 
space depends, in a great measure, the quality of the material But 
being scaly, as shown in Fig. 4, wool from the sheep is also waved, as 
in Figs. 1 and 2, and in Fig. 3, the two former represenflng a single filtfe ir 
sh<srt and of long staple wool, the other a small lock of wool JNow ft 
attempted to show in Fig. 6 that the scales on each fibre are only attach^ 
their bases, so that if we bend one, ite scales are lifted up and project, 

S int^ however, being all in tbe same direction. And it is furmer Intended 
' Fig. 5 to show that if two fibres are brought side by side in opposite 
directions, the sc^es of one will catch in those of the other, and if we encdra- 
lage this by mechanical means the result will be such an interlocking as 
not easily be disconnected. Moisture will facilitate this combination r&f. 
much, so that if a handful of wool be wetted and rubbed or beaten, the fibres 
wiU work into one another and form a compact mass. Upon this quality 
' depends the shrinkage of flannels and other woollen goods TOen washed and 
al^ the process called fitting. The waviness of the fibrei^ too, enables them 
to remain intertwined when they have been spun fluids, and is, conse- 
— — . — 

* See * Spooner m the Sheep.’ Xnndoii,^I874. ^ 
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sequently, a rery important quality; for if we taie fibres whicJi lack this 
property, and twist them, if they possess any elasHcity they will not remain 
twisted, not having any hold upon each other. Human hair will illustrate 
this. 
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These structural peculiarities of wool are found to he so permanent, that 
hardly any amount of wear will injure them ; hence it is found that woollen 
clothing reduced to the veriest rags may he tom up and its fibres separated 
into the state of wool again, and then recarded and spun into yams for the 
weaving of excellent cloths. The discovery of this fact during the inesent 
century has added very much to our national wealth, hy the preventaon of 
waste and the creation of a new class of manufactures.** 

But here I am bound to say that Youatt^s Serration as 
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afiecting Felting Theory,” really first suggested by M. Monge,* * * § 
is opposed by those who attribute this remarkable property 
to the yolk (sebaceous secretion) : the practical Bakewell tells us 
that “ cotted-wool ” is where, from adverse causes, yolk ceases, 
and wool partially felts on the sheep’s back. On the whole, 
upon the evidence, I incline to the opinion of Professor Brown, f 
who, amongst other replies, has kindly favoured me with the 
following observation : — “ The essential character of the felting 
property has not yet been determined ; neither serration nor the 
presence of yolk sufficiently explains it” There can be little 
doubt that the invaluable English long wool has deteriorated ; 
what it has gained in quantity it has lost in quality4 It has been 
said that a fine open winter produces more wool than a severe one, 
but the wool is coarser. Flush of food increases quantity at the 
expense of quality : naturally too rapid growth is inconsistent 
with perfection — ^true uniform fibre from root to point — elastic, 
not easily broken, with shining silvery lustre — and, above all, of 
great density. The famous Mr. Bakewell, of Dishley, said, to grow 
fine wools on rich pastures you must overstock them. Disease, a 
want of food and warmth, causes the secretion of the wool-forming 
fluid to cease, making a jointed staple which breaks where the 
stoppage took place. It would appear there is a general impiression 
we have too much indiscriminate breeding — ^too much uncertainty 
in regard to food and treatment — and both at home and in the 
Colonies there would appear to be many ideas and opinions all 
converging towards the establishment of sheep studbooks. 

Before conducting the Animal Physiologist for the purpose of 
consultation with the chemist, especially in regard to yolk, its 
uses and properties, perhaps the most practically interesting 
point in my scientific inquiry, I have a wotd to say in regard 
to that all-important scientific instrument, the improved micro- 
scope, What may not be done for us by the combined use of the 
photo-electric microscope, § photography, micrometer measure- 
ments, and the other scientific great guns with which science 
now batters down ignorance and prejudice ? Old Mr. Youatt, to 
whom we are so much indebted for important investigations in 
this direction, confidently expected that advances in optical 
science would certainly lead to further discoveries. Mr. 
Bakewell also pointed to a fine. field for microscopical inves- 
tigation, which field has not hitherto, so far as I am advised, 

* 3ML Monge (‘Ann. de Oliymie,* tcan. vi. p. 300). The felting of wool is an 
effect resulting from the external conf<nixiaiio!i of the several fibres which have 
lying one over the oth^ &om head to tail scales HIb those of a fidi. 

t Professor of Physiology^cyal Tetermary College. ■ I have had a Hnd offer 
of assistance from Professor Brown. He would apply the most recent optical appa- 
ratus to the study of particular speeimens of wooL 

t See note, page 818. " ’ 

§ s * Physic^* Atkinson’s edition, 1873, p. 4881 
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been satisfactorily explored. Let us, under tie microscope, com- 
pare and fix the images of Tarious wools of known properties, 
and so ^®mark, learn, and inwardly digest” the characteristic 
and essential ^fferences of structure, upon which depend their 
respectire economic values. 

Chemistry, — ^Dr. V oelcker, whose kindness is proportioned to his 
abounding stores of available knowledge, has favoured me with the 
following interesting communication on the chemistry of wool ; — 

^ 39a Argyll Boad, Kensington, W. 

’ “February 5th, 1875. 

“My Loru,— tThe most recent investigations on the chemical copstitntion 
of wool I find were made a year or two ago in Germany by M. Marker and 
E. Schulz. 

“ Baw sheep’s wool contains : — 

1. Hygroscopic water (moisture), 

2. Fatty matters. 

3. Yolk of wool (fatty acids combined with potash, and soluble in 

water and partly also in alcohol). 

4. Pure wool-fibre. 

6. Dirt. 

“The relative proportions of these constituents vary greatly in different 
species of wool. 

“According to Marker and B. Schulz’s analyses, raw wool yields firom 42 to 
50 per cent pure wool-fibre (dried at 212® Fahr.), 10 to 18 per cent of 
moisture, 7 to 10 per cent, of fatty matter, 20 to 22 per cent, of ycdk (soluble 
in water), and variable proportions of dirt 

“ The portion soluble in water (yolk) amounting to 20 to 22 per cent 
oontahis &Ltty acids — oleic and similar iatty acide^ombined cbie&y with 
potash and a small proportion of nitrogenous organic matter. The watery 
solution, or the washings of wool with water evaporated to dryness, yields an 
extract which consists of ; — 

Organic matter, chiefly fatty compounds, con-) kq.qo 

taming nitrogen (1*82) j- oo y 

Mineral matter"(ash) .. 41 *08 

, 100-00 

“ The mineral portion (ash) of this extract yields from 69 to 84 per cent, of 
potash. 

“In some places the potarii is recovered technically from these, wool- 
washings. 

“ In an air-diy state mw wool contains about Si per cent, of xmheral matter 
(sshX which is removed by washing. Washed wool (wool de]^ved of the 
yolk by washing in water) seldom contains more than 1 per cent, of mineral 
matter (ash). 

Pure wool (fibre) dried at 212° Fahr. consists of 


Carbon 49*25 

Hydrogen .. 7*67 

Nitrogen .. ., 15‘86 

Sulphur 3*68 

Oxygen „ 23-66 


100-00 

“It*will be seen that wool not only is rich m nitrogen, but also contains a 
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considerable proportion of sulphur. E. Schulz further has shown that the 
portion of the yolk of wool, which is soluble in alcohol, consists principally of 
cholesterin, a peculiar well-defined fat. 

“ Eaw sheep’s wool was also analysed in 1866 by Dr. Edward Heiden, who 


gives as its composition : — 

Moisture 10’ 443 

Eatty matters 27 ‘018 

Mineral matter (ash) 1*058 

Sand .. .. 1*914 

Pure wool-fibre 59 ’597 


100*000 

or in a. more detailed form the composition of raw wool is given by Dr. Heiden 
as follows : — 

100 parts contain : — 

Moisture .. 

Fatty matters 
Pure wool 
Oxide of iron 
Lime 
Magnesia 
Potash .. 

Soda 

Chlorine .. 

Carbonic acid 
Phosphoric acid 
Silicic acid 
Sand 


10’443 

27*018 

59-597 

•181 

*246 

•060 

•191 

•027 

•008 

•031 

•031 

•253 

1-914 


t 100*000 

It appears' from Messrs. Marker’s and Schulz’s researches that raw wool 
contains both oil or fat in a free state, and fatty matters chiefiy in combina- 
tion with potash, forming a kind of soluble soap, which explains the loss 
in weight which wool sustains hy the removal of the greater part of the fatty 
matte of raw wool 

"Believe me, my Lord, yours faithfully, 

" Attqtjstus Yoelckee. 

"Eight Hon. Eabl Cathcaet.” 

Ute Folk. — ^The quality of the wool is said to depend on the 
yolk ; hence the interest of the preceding information and of all 
investigations regarding its properties and effects. I should be 
gkd to know chemically the essential difference between yolk and 
tallow : until now the subject has been neglected, and previously 
to my application to Dt. Voelcker,! knew not where to find any 
reliable chemical facts. All I could discover was that yolk is 
a soap of potash,* and compounds of potash with lime and animal 
matter, that imparts to wool its characteristic odoiur. The satu- 
ration with yoUc gives wool the silvery lustre so much desired : 
how far can art supply this copious secretion, and what are the 

* ^eep are often wa^ed in nmning-wste, so the valuable scouring 
pmp&stii€B of the yolk axe lost The gieaste the wate the white the wool. — 
jUTn^tWiisr. See note, page 346. 
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effects on it of extremes of heat and cold ? This also is known, 
that the free secretion of yolk gives that most desirable quality in. 
wool — density. In washmg^ wool loses about one-third* of its 
weight — ^at least, from one-third to half weight is deducted when, 
unwashed on the sheep’s back, wool is bought — called wool-in- 
grease. When the wool is washed on the sheep’s back, the soap 
of yolk is of coarse dissolved, and takes the salts along with it. 
M. Raspail estimates that the grease from French wool-washing 
would manure 370,000 acres. On the Continent, potash, which 
Dr. Voelcker somewhere puts at IJd. a pound, is in wool-washing 
and scouring operations carefully saved. The 1871 experience, 
in the words of the Report, teaches us — 

la rcfereDce to our * wool-scouring.* The beat labour-saving machine we 
possess, up to a certain stage, is xmdoubtedly the machine of Mr. Petrie; but 
we still need an improved apparatus, amply supplied with water forwashiog 
off the suds, so as to rid the wool entirely from all unctuous matter before it 
is dried. 

** Let not our manu&cttzrers, therefore, be taken unawares, if a couple of 
intelligent Continental wool-scourers, technically educated in chemist^, be 
presently found located within a few hundred yards of Mr. Petrie’s works, 
introducing a new process of scouting altogether (as regards the chemioaU 
used), yet in connection with Mr. retrie’s machines ; employing, after hia 
squeezing rollers, a * washing-of ’ apparatus from the Consent, to complete 
this important operation. 

**It is also not improbable that instead of the usual alkaH an ingredlaib 
will be used which can he reclaimed or distilled from the *suds* by a smali 
stiU, so as to be used over and over again. This, too, in addition to the 
redsznation of grease from the sud.” , 

Mr. Fairley, the Yorkshire consulting chemist, who, from resP 
dence at Leeds, is peculiarly qualified, has favoured me with the 
following practical note : — 

“ The process of wool-washing, or rather scouring, in Leeds and rimikr dis- 
tricts, is essentially a difiereut process from that on the sheep-back of wool- 
washing by the wool-grower. The materials used .for the ‘scour’ are lamt 
(stale urine) and soap; or lately, in place of the latter, soda-ash. This crude 
out powerfrl alkali must be used with the greatest care, as the sli^test 
excess seriously injures the wool. The scouring is cither done by hand or by file 
aid of the patent wool-scouring machine (Petrie’s and other combined patents)t 
The wool-scouring is simply the first s^e in the manufacture of wool into cloth. 

**Iji wool-waging, wneiever practicable, the rain should be collected from 
the roofs of the farm-buildings, &c., and utilised. If the washing were per- 
formed with successive small quantities of water in vats, (S:c., through which 
the sheep could be passed smscessively, the minimum quantity of water would 
suffice 5 and the viuuable potash now wasted, which forms, reckoned, as car- 
bonate from 7 -to 8 per cent of the raw wool. This potash is abstracted from 
the soil, and ought to be returned to it in a perfect system of wool-growing.** f 

From the point of view of one of the most celebrated ram- 
breeders in England, a professional farmer of great culture and 

* See page 334, note,, See also Cbemistrtf, page 326. It seeois clear that the 
grower who sells wool-in-giease is unthrifty. 

t Bee the late Mr. Torr' s practice, page 345. 
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experience, yolk is simply the insensible perspiration which, 
diffuses itself over the wool. It is more, but how much more is 
not accurately known ; Mr. Bakewell suggests that, by some un- 
known process, the secretion in part forms the fibre or filament ; 
or is it a mere lubricant, as oil lubricates leather? Mr. Youatt 
observes : “ There is most yolk about the neckand breast, and there 
is the best wool ; softness of pile and yolk go together.” Mr. 
Bakewell further dwells on the bad effects of heat on wool growth,, 
and on the analogy of wool, hair, feathers, and the viscous fluid,, 
the secretion of the silkworm and the spider, and the possible, 
action of the absorption of oxygen near the surface of the skin. 
I aip, however, by authority physiologically advised that the 
chief object of yolk is simply to keep the skin soft and pliable^ 
and incidentally to keep the hair or wool in an elastic condition. 
Upon the evidence, then, taken as a whole, I in this day quite 
concur in Mr. Youatt’s conclusion ; the great practical question, 
is, in addition to care in breeding, how to promote the growth of 
yolk ? Mr. Youatt says, on yolk farmers never bestow a thought^ 
and neither understand nor care about it ; this question, without 
doubt, will some day be regarded as one of the very cardinal and 
essential points of the sheep. 

We"must hasten through the wool-room* to speak a word to the 
agricultural engineer. The cloths to prevent undue evaporation 
of yolk, the darkness to maintain the bright lustre, the damp that 
causes wool to clag together,” and the yellow mould, are all 
well known ; we would also gladly, were it possible, squash, 
once and for ever the wool-moth, Tmea sarcitella. 

Mechanies . — Great things have been done for agriculture by 
our mechanically scientific agricultural migineers. Maciiinery 
has been constructed by which a pound of wool has been spun 
out to the incredible distance of 95^ miles ; why do not our 
engineers a little regard the wool whilst still on the sheep’s back ? 
Here is such a picture for a painter, but not for the student of 
economic science — the frightened sheep, the rheumatic shepherd 
up to his middle in the dirty hard water, the muddy banks, the 
intonations of the ewes and the responses of the Iambs, the long 
and dusty road home, full of unwilling sheep, all aggravated by 
the inevitable barking and frisking of the “ ofScious dog.” Clip- 
ping on a dirty skin makes rough work. By the way, in these 
days of labour difSculties, are we to have patent shear% on somA 
mechanical principles, i^me ads.pted for *power, othm 
skilled labour? Some close pile-wool cannot, in flie 
be washed at all. The importance of the inserted posili^S| .lSbB 

sheep — ^the sheep on its ba^ — is much and 

— — ■ - - ■ ' ' — . — , , 1 ... 

It is observed m the wool trade th^ the 
wool the market when prices are low, 

'prices holds for a rise. ; - ^ 
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upon ; it is most favourable for the rapid falling^ away of earthy 
matter.* Swedish sheep are always washed on their backs ; tub- 
washing — they say that they cannot cleanse if they brook-wash. 
Spout-washing, t 5 or 6 feet fall, has long been practised in Ger- 
many ; first on head and shoulders, then on belly, the sheep is 
reversed, lastly, on back ; the sheep is first soaped in a trough, 
and all this done at a cost, per head, of one penny. Those who 
visited the London International Exhibition of 1871 may re- 
member the apparatus for washing wool on the sheep, and also 
that for sheep-shearing, both on a grand scale. The principal 
features of the complete apparatus for steam-power sheep- 
washing, now used by some of the greatest wool-growers in the 
world, are shortly these: a rain-yard, hot-water tank, swim- 
ming-tank, and lastly, for finishing off, a cage of tubes, with inner 
and all-round perforations, which squirt converging jets of water 
upon the centrally-placed sheep. I am charmed to find that, 
quite independently, the well-known engineering firm, Messrs. 
Gwynne, the eminent exhibitors in question, are travelling with 
me by a road of their own towards the same longed-for desti- 
nation ; I need only add, in additicm to their obliging com- 
mnnication which follows, that it is to be hoped that they, with 
many of my readers and myself, may meet toother in the 
show-yard at Taunton: — 

** W« have at present in prospect an entirely new operation for purifying 
wtMd, which will enable us to cli^nse it thoroughly fiom al! impurities, and 
make' it lit for the market at a merely nominal cost; or, in other words, that 
the waste product we derive from the washing of the wool will more than pay 
the cost of washing.’’ 

Statistics. — A chapter on the political economy now involved 
would he interesting, but with a very few words we must pass on 
to its essential statistical handmaiden. We see in imagination the 
finger of the Editor good-naturedly uplifted to warn ns, that in 
the ^ Journal,’ as in this old and populous country, all available 
space must be carefully husbanded. The food of the p^ple in 
England is the English farmer’s chief consideration: trans- 
oceanic competition is even fast driving the Continental farmer 
from the wool to the carcass : yet it must ever be remembered 
that the means of obtaining food depends on industrial employ- 
ment: nearly the greatest of English industries depends on 
wool, a cultivated article regularly cropped. The question of 
wool supply can never be disregarded, especially the supply of 
the inraiuaMe Engli^ long wool so useful in assisting to work 

^ Bee Mr. CWs ekeieh, page 3iX. 

t la a pleasant note, which Is mudi like the writer, my colleague, Mr. Mllward, 
tsll3|ae spout-washing was estahlirii^ at Dhurg^rton at the end of the last century, 
and m eoiiibiBatioh with a wooden T-hke instrument, to work the sheep’s hack, 
ike p j e s d fee has rinoe beea advantageously continued. 
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up other kindred raw material. We can never disregard the 
importance of our great staple manufactures which so advan- 
tageously act and re-act on agriculture. It is interesting to 
obser^'e that the wool manufacture, the spoilt child of English 
legislation, was never thoroughly happy and prosperous until it 
was left free to run alone and unaided: that freedom in the 
Colonies, in which we are all personally or relatively interested, 
induces practical men to expend, without hesitation, 6000/. in a 
single sheep-wash pool and its plant. We of the Royal Agii- 
cultural Society rejoice in the much-to-be-desired spirit of unity 
and co-operation which has promoted such Societies as that re- 
cently established in New South Wales,* and which promises 
valuable periodical contributions to agricultural literature.^ The 
political economist and student of history may farther reflect 
upon tibe diversion of the stream of commercial transport, which 
was long ago revolutionised by maritime discovery and the 
inariner^s compass, and is now again returning to its ancient 
channels by Alexandria, the Suez Canal, and the narrow seas. 

The ‘ Journal ’ of the Statistical Society contains in the Quar- 
terly number, published in December 1870, a valuable paper by 
Mr, Hamilton On Wool Supply.” Unfortunately, unlike the 
statesman, the merchant, and flie manufacturer, the English 
farmer, perhaps from the want of an organised educational 
system, does not, as a rule, duly appreciate the value of statistics: 
it is quite otherwise in Scotland and in America ; in the Report 
of the United States Commissioner of Agriculture for 1871, we 
find that the statistician of the department occupies with interest- 
ing and suggestive matter some 60 large pages. Tub-washed 
wool is a regiilar quotation. In 11 years, 1861—71, United States 
sheep increased from 21^ millions to 32 millions ; home-grown 
wool from 55 millions of lbs. to 128 millions: this dispro- 
portionate rate of increase in wool is attributed to care in breed- 
ing. The average fleece in 1850, 2'42 lbs. ; 1860, 2*73 lbs. ; 
1870, 3*51. For the average weight of the English fleece, see 
the mo^ interesting estimate compar^ by me mth various 
authorities, and which follows : “ Estimate of British Home- 
Grown Wool.”t 

Before arranging the statistics of my subject in the manner 
which I hope my readers will find most convenient and instruc- 
tive, I worfd make one or two extracts from Mr. Hamilto^s 
statistical paper. The importation of 

Flax in 30 years has increase 25" { Coitton in 30 yeais W 

Wool ■ ' « V 


^ 1 beg to thank Captain Jopp^ of the FT. W. 

^ for^ready assistance. t ' 
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He says, speaking of the weights of English fleeces : — 

“Mr. Luiccock in the year 1800 published a detailed estimate of the weights 
of fieeces, which was revised in 1828 by Mr. Hubbard, and again in 1840. 
In 1851; Mr. Thomas Southey, after extensive inquiries, took the average 
for the IJnited Kingdom at dve pounds. 

“ Since the earlier of those dates, considerable changes have taken place^ in 
the actual weights of fleece, owing to improved breeding : and even dming 
the last twenty years this has been the case with the sheep bred in agricul- 
tural districts, though not so much with those hred on pasture-lands. The 
weights, moreover, are considered to vary from year to year as much as from a 
quarter to half a pound per fleece, according to the seasons and breed. 

** I am indebt^ to 3fr. Legg, of Bermondsey, and Messrs. J. and J. Hub- 
bard, of Bradford, for much important inlbrmation on this subject ; and the 
latter gentlemen write, that ‘ in all the counties suitable for the heavier class 
of sheep, the weight of fleece has very considerably increased during the last 
twenty years, it having been found to the profit of the grower to cross -with 
Leicester, &c., sheep, both as regards the wool and the mutton. A consider- 
able buyer of wools in Cambridgeshire writes us, that “ the weight of wools 
grown in that district has doubl^ or almost trebled during the fifty years 1 
Save been a buyer, not only as regards the number d sheep kept, but the 
weight of fleece.” * 

Mr, Hamilton remarks, and this is very notewortl^y, fluctua- 
tions in the prices of Colonial wool depend not so much on 
supplies as upon variations in demand, owing to commercial 
vicissitades and political circumstances. 

The intelligent agricultural mind will probably most readily * 
assimilate the essential statistical details of my present subject,, 
when stated in the method which follows. 

Table I. shows the persons in England employed in wprkiug* 
up the raw material ; — 


TABLE I.— Feoh Census, 1871. 


£ufiat£z> is Wool Tjude. 

Total of 
both Sexes. 

Htaes. 

Females. 

Woollen doth Manuiacture .. , 

128,461 

71,6SS 

66,781 

Woolsiapler .. .. 

i.m 

1,957 

7 

Wool, Woollen,— Byer .. .. 

2,606 

2,603 

i .... 

3 

and dealing r, .f} 

40 

I 11 

28 

Won^d Manufacture 

94.766 1 

34,053 ^ 

CO, 713 i 


227,810 


i 


Tables II., III., and IV, respectively show the home and im- 
ported wool manufactured in England, and the countries from 
which, imported : — 
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TABLE II. 


Estimate of Home-Gbown Wool, taking tbe Average Befcnms of Sheep One 
Year old and above, for the Years 1867-^9, and the Weights of Fleece as 
supplied by Messrs. J. and J. Hubbabd, of Bradford, 


CJOTJKTIES. 

1 ! 

! WeS^t 
Sheep. j of 

1 1 ileece. 

1 'Botuuls 

1 of Wool. 

: [000*5 

' omitted.] 

1 

MESfOBAKDi.. 

Bedford ! 

Berks 

1 ' 

. \ 

! Ibe. 

^ 564,344 ' 6 

3,386, 


Buckingham .. .. 


fHalf-breds, 6 to 7 lbs. 


Cambridge 

Chester .. 
Oontwali.. 
Comberland 


Derby 

Devon 


Dorset 

Durham 

Essex 


Olonctester 


Hants , 
Hereford 

Hertford . 


Huntingdon 

Kent 


Lancaster 
Leicester.. 
Lincoln .. 


Middlesex 

Monmouth 


215,454 ; 
; I 

i 12A332 I 
265,702 ' 
I 350,622 ; 

; 164,480 

I 592,157 


I 344,211 
140,900 

312,945 

296,803 

406,649 

226,773 

142,771 

100,606 

721,517 

197,960 

297,435 

1,005,340 


34,802 

132,100 


4 

li 

5 

ft 

4i 


6 

5i 

5 

6 i 

6 

a 

? 

5 


1 oQit )I*ieesters, 7 « 8 „ 
I jDowns, 4 „ 4} „ 


497, 

1,993, 

1,753, 

864, 

4,«1, 

1,635, I 


[ All grown in this county. 

These are unwashed. 
Several breeds grown here. 


These are unwashed. 


Homs, 5 ^ lbs. 
Downs, 3 I „ 

Both sorts grown. 


1 

564, r 

1 

f ents and half-breds, 5 to 6 lbs. 

3 ,» 4 ,» 

Both these breeds gmwn in 
this county. 


2,078, 

2,440, 

1,247, 

714, 

679, 


1,089, 

2,008, 

8,043, 


174, 

m, 


This is the regular large breed. 


Haif-bieds, 5 to 6 lbs. 

Dowds, 4,>^« 

Both breeds grown in this 
county. 


fHalf-bjeds, to 7 
.Downs. 4^ , 

Th^ is iWw' breed 
pec«diarl(fjlw'%»dh^^ ' 
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TABLE II. — ^Estimatb of Home-Gbows Wool, &c.— 


Coin^Tisa 

i 

! 

\ Sheep. 

f 

VTeight 

of 

Fleece, 

Formds 
of Wool 
£iiO& s 
omittedO 

HsaiosAXfiA. 


1 

lbs. 

' 

(Half-breds, 5 11 b. 

Norfolk .« •« .. 

480,511 

4 

1,922, 

IDowhs, 3 lbs. to 4 lbs. 

Sforthampton .. .. 

Northumberland .. 


( Both sorts grown. 

3C3.519 

6 

2,181, 

572,764 

6 

3^, 


Nottingham .. .. 

189,914 


1,187, 

Deep staple and bright hair. 

Oxford .. .. .. 

229,916 

si 

1,265, 


Butland 

70,262 

7 

492, 


Salop 

306.295 

5} 

1,685, 1 


Somerset 

521,675 

207,860 

7 

3,652, 


Stafford 

Sf 

1,195, 

(HUf-breds, 6 lbs. 

Suffolk 

317,628 


1,509, 

{Downs, 4 to 54 „ 

( Both sorts grown. 

Surrey .. .. .. 

87,694 

4 

351, 


Sussex 

379,061 

4 

1,S16, 


Wandck .. •• 

251,676 

if 

1,447, ! 


Westmmeland 

218,416 

473,237 

5 

1,092, , 

Seretal breeds grown. 

Wats .• .. .. 


1.636, 

Downs. 

Wonsester .. 

166,281 i 

5i 

915,1 


Todc^ E, Biding .. 

320,225 

8i 

2,722, ; 

Deep staple and bright hair. 
(Masham, 5 lbs. 

„ N. Biding .. 

437,561 

if 

2,516, ' 

{Scotch, 4 to 4 i„ 

1 These also grown here. 

„ W, Biding .. 

476,613 i 

i 

if 

2,740, ! 

Deep staple and bright hair. 

1 General average, as per Mr. 

Wales .. .. .. j 

1,733,078 

4i 

I 

! 8,232, ' 

{ Bottomley's estimate, Octo-^ 
( ber, 1870. 

Total 

14,442,100 

i - 

1 83,334, 


Ireland 

3,098,947 

6 

i 

1 18,594, 

{Geneifd average, as per Mr. 

Scotland 

Isle of Man andl 

4,605,315 

4f ! 

/about\i 

! 21,875, 

< Bottomley’s estimate. Goto- 
t ber, 1870. 

Chaand Islands j 


Is) 

217, 


Totsd istTnitedV 
hongdom 

22,189,804 

t 

124,020, 



AUowanee slbioiild be made m all wools imwashed, or in the grease, of 
one^^iiid in weight for clean wooL 

This GomijreheDsiTe Table ciar of oonrse at any time be made to £t the Agxicul- 
tiiiai Statics of the day by a ample Bule^f-Three process, 
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TABLE m. 


laiPOBTS of Wool, Woollen Manutactuees, Yaen, &c., into and from Geeat 
Bbitaest (according to the Board of Trade Pietnrns) during 



1874. 

1873. 

Average 

1889-1878. 


lbs. 

lbs. 

lbs. 

Imports of Wool from Australia .. 

225.426,101 

186,281,953 

173,172,272 

, , a , Cape of Good Hope 

42,015,777 

42.332,062 

35,575,168 

,, ,, ,, British India,. .. 

19,099,273 

19,265.145 

17,423,811 

, , , , , , European Countries 

31,758,391 

34,380,693 

35,685.683 

,, ,, ,, Other Countries .. 

17,500,989 

.. 

30,801,391 

26,144,220 

Total Importsof Foreign and Colonial Wool 

I 338,800,181 i 

313,061,244 

1 290,001,154 

Exports ,, ,, ,, 

1 111,362.309 ! 

123,236,636 

I 120,994,041 

Leaving for Home consumption .. .. 

! 191,138,122 

1 189.824,608 

i 169.007,113 

Imports of Alpaca, Vicufia, and Llama .. 

, , Goats’ Hair 

Impc^ of Woollen Bags tom up or not,) 
to be used as Wool / 

: 4,186,381 1 

' 8,013.706 

57,361,920 

i 4,422,181 
6,297,447 

|‘ 55,888,000 

1 

3,807,497 

5,805,926 

49,818,810 


TABLE IV. 

Ihpobtation of Colonial and Fobeign Wool into the UiaTEB Eingdom, 
1865 and 1874’*' 



1865. 

1874. 

New South Wales and Queensland 

79,672 

136,748 

Victoria 

135,513 

265,417 

Tasmanial .. .. 

16,082 

17,263 

South Australia ^ 

45,505 

85,590 

West Australia .. .. .. .. | 

2.991 

6,285 

New Zealand | 

52,797 

140.313 

Australasian | 

332,560 

651,576 

Cape 

99,991 

164,194 

Colonial 

432,551 

815,770 

German .. .. 

24,696 

35,003 

Spanish and Portuguese .. 

13,561 

8,640 

East Indian and Ferrian .. .. 

54,228 

63,291 

Bussian .. .. 

37,147 

32,570 

Eiver Plate .. 

14;636 i 

11,373 

Fern, Limai and Chili 

46,338 ' 

36,661 

Alpaca .. .. .. 

23,653 

35,095 

H^itezmneah and Aj&lcan .. «. 

20,748 

33,867 

I Hohair .. ; 

27,441 

47,551 

Sundry 

18,676 


; Total bales .. .. 

713,076 



* For. several of these Tables X am 
and Cb., WoolrBrokers, of Mooigate Street, : ^ " ' r */ 
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The rise and progress of these imports maj be gathered from 
the following facts. I find the first importation of wool from 
Australia and New Zealand quoted in 

1814 . . , 33,000 lbs. 

1838 . . . 7,837,000 lbs. 

1869 . . . 158,478,000 lbs. 

1838 was the year of the formation of the Royal Agricultural 
Society. In regard to Australian progress, the ‘ Melbourne Argus’ 
has compiled a short statistical account of the Australian colonies, 
made up to the close of the year 1873, showing their relative 
position and aggregate importance. An account of the live 
stock shows that the number of sheep in the colony of Victoria, 
in 1873, was 11,323,080 ; in New South Wales, 10,928,590 ; 
in South Australia, 5,617,419; in Tasmania, 1,490,738; in 
Western Australia, 748,536; in Queensland (in 1872), 6,687,907 : 
making a total of 45,796,270 in the six colonies. Adding 
9,700,6^29, the number in New Zealand in Februar}^, 1871, we 
have a total of 55,496,899 sheep in Australasia — a number 
larger probably than any other country in the world can 
boast.* 

The ‘Times’ of Januaiy 4th last contains a letter from its 
correspondent in New South Wales, who says: — ^“Our pro- 
duction of wool is likely to be much larger proportionally in 
the next twenty years than it has been for the last, as our 
squatters have been expending their energies (and their splendid 
profits for the last three years also) in fencing in their runs, 
securing good blocks of country as freeholds, and building dams 
to secure permanent water. Also there is much more attention 
being paid to ‘ breed ’ than previously, and the squadrons (?) of 
half-wild ‘ jinnbucks,’ with their ragged 2 lb. fleeces, are growing 
into quiet flocks of double the weight and quadruple the 
value.” 

Table V, (p. 337) shows the relative values, per lb., of 
home and imported wool. It gives the value in pence, per ib., 
of several representative descriptions of wool on the 1st of 
January of the past ten years ; — 

Table VI. (p. 337), for which I am much indebted, is specially 
prepared by the Bradford Chamber of Commerce to show the 
yearly 4Lverage price of English wool, per tod, from 1812 to 1873 
inclusive. 


* I shoTild not forget JIcArthur— that national henefactor— that wonderful 
Captaiii of Infeairy— who in 1791 founded the sheep husbandry which is the 
source of Australian piosperify. See his own official statement, < Bischcffi;’ toI. i. 
p, 366. 
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TABLE V. 


Value os the 1st Jah. ; 

1866.1887. 

1868. 

1869.^870.1 

1 ! i 

1871 'l872. 

1 t 

1878. 

1874. 1875. 

i 

Wool:— ! 

d. 

d. 

d. 

d. 

1 d. 

d. 

d. * 

d. 

d. 1 

d. 

. Lincoln Ho^ Fleeces . . ' 

29 

24 

11 

iOi 

19* 

18 

274 

28 

26 [ 

23J 

East Indjia, ordinaiy yel- \ \ 
taw 5 ' 

m 

n 

n 

8 

6* 

n 

91 

12 

30 ; 

9* 

Donskoi, average white V' 
fleece V 

12i 

i i 

8 : 

9 

8* 

9* 

m 

13* 

10 ; 

10* 

Pern, middling .. .. 

11 


10 

lOi 

H 

X0| 

16 

15* 

14 I 

I 14 

Buenos Ayres, fair Mes* > { 
tizo grease V 

9 

8 i 

H 

H 

: 5* j 

1 5* 

8* 

i n 

1 ' 

! H 

Anstralian, average 1 i 

fleece washed .. ..5; 


1 22i ’ 

28^ 1 

m 

18 

m\ 

25 

! ^ 

25 

23^ 

Gape, do. do , 

11 

1 ISi^l 

12f 1 

12* 

11* 

n*j 

IT* 

; 18* 

1 16 

1 

! 


TABLE VI. 

Tabi*i: shewing the Atebags Pbicb per Tod ( 28 i lbs.) of Woon from 
1812 to 1873. 



Tear. 

Average Price. 

i Year; 

Average Price, 

Year. 

Average Price. 



) 

£ s. d. 


£ s. d. '< 


£ 3. d. 



1812 

1 5 0| 

1833 

16 0! 

1854 

1 15 2 



1813 

1 10 8 

1834 

1 16 7 ! 

1855 

1 6 61 



1814 

1 19 0 

i *1835 

2 4 8; 

1856 

1 10 11 


« 

1815 

2 4 5i 

1836 

1 17 0 1 

1857 

1 16 5 



1816 

2 8 6 

: 1837 

2 1 2i i 

1858 

2 0 6| 



1817 

1 11 li 

1 1838 

1 10 2 1 

1859 

1 13 7i 



1818 

1 15 3 

' 1839 

1 17 10 1 

I860 

1 19 9} 



1810 

2 12 Of 

1840 

1 12 7i 

1861 

2 5 4 



1820 

1 16 7 

! 1841 

18 1 

1862 

1 18 Oi 



1821 

1 14 2§ 

^ 1842 

14 6 

1863 

2 3 Oi 



1822 

111^ 

; 1843 

1 2 SI 

- 1864 

2 10 114 



1823 

14 8^ 

1 1844 

1 4 4 1 

1865 

3 0 6 



1824 

1 5 10 

! 1845 

19 2 

1866 

2 17 Oi 



1825 

1 10 2i 

1846 

1 9 10 

1867 

2 6 6 



1826 

1 16 6 

. 1847 

17 0 

1868 

1 17 6| 



1827, 

14 8 

i 1848 

3 3 10 

1869 

1 18 3i 



1828 

1 2 10 

i 1849 

10 1 

1870 

1 15 94 



1820 

10 6 

1 1850 

119 

1 1871 

1 14 9i 



1830 

i 0 18 4 

1. 1851 

1 6 2 I 

i 1872 

2 5 6i 



1831 

i 1 4 0 

! 1852 

1 7 0 I 

li 1873 

2 15 8i 



1832 

j 

17 6 

l! 1853 

j. 

19 1 

it ■ 




Having gone thus far, I have now only to consider the 
British exports of raw and manufactured wool not consumed 
in this country, and the places abroad to which exported 
Table VII. (p. 338> 

It is so very im]^rtant, I feel constrained to add TaWe, 

{p. 339), Mr. Hamilton’s estimate of the wool supply of 
He says : — “ In conclusion, I will attempt to estimate 
supply of wool available for the cohsum|^ll^:bf,3^^ie 
America, because, as soon as the latter s^s to trade 

in wool, all manufacturing countries will a common interest 

VOL. XI. — S. S. ' 2 
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in the snpplj, and all will benefit by the free importation and 
free inteicchange of the numerous descriptions of wool. 

“ I base the following estimate (Table VIII.) on the numbers of 
sheep given in the * Agricultural Returns’ for 1869, though the esti- 
mate will readily be understood to be merely an approximation^ 


TABLE m 


Esfoets or Wool axd Wooelex Makufactubes, Tam, Ac. 


Exports of Domestic Wool— 
To Germany .. 

,, Belgium .. 

Fiance .. .. 

,, United States .. 

,, other Countries 


Total Exports of Domestic Wool 


Hannfaetnres 


To! 


Manufactures and Yams — 


; 1874. 1873. 1 

At«nge 

iseu-m 

1 ’ i 

£ 1 £ ; 

! 3,016,955 ' 2,803,794 ' 

! 1,359,484 ; 1,195,313 ' 

1 3,077,167 : 1,322,509 , 

1 930,733 1 820,974 ! 

1 1,662,994 ' 892,145 | 

£ 

1,994,054 

1.445.831 

2,636,361 

2,370,076 

1.175,437 

i 10,047,333 ! 7,034,735 ; 

9.621,750 

i : 1 

22,794.977 25,349,878 i 

25,849,944 

; 4,022.669 1 3,840,096 | 

3,720,481 

! 18,772,308 , 21,509,782 j 

22,129,463 

[' 5,558,963 5,393,493 i 

5,627,380 

: 1,492,715 1,495,343 J 

1,433,320 

; 4,066,248 ; 3,898,150 [ 

4,194,060 

: - , 1 
i 

6,008,771 ' 6,482,465 
3,876,865 ' 8,587,763 
■ 4,695,478 . 6,945,818 

111 


In now taking leave of the statistical branch of my subject, 
I cannot too strongly enforce this consideration, that if it is 
desired to forecast the future, we must diligently study the ten- 
dencies of the familiar lines in which the past has run, and then, - 
with the necessary deviations, let imagination boldly project these 
lin^ into unknown space, 

TkeFkiihof ike World , — I am now to make a rapid practical 
tour of the wool-growing districts — the sheep-walks of the world. 
Leaving Iceland, where crossing with English sheep has done 
much, I traverse the Atlantic to scamper round the Americas : 
in Canada I find neglected Leicesters and a want of new blood : 
in California they say they can raise any breed, but now produce 
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TABLE TJn. 




[OOO's omitted.. 



GousTinES. 

Bate 

of 

Sheep 

{ 


MEUoa& 2 n>i^ 


Hetuisa 

and 

Lamls. 

Weight. 1 

Value. 




Average! 
34,138, ‘ 

lbs. ■ 

£ 


United Kingdom . . 

1867-70[ 

} 159,969,' 

7,998, 


Australia 

1868 

37,441, ! 

153,300, 

11,356, 

Grease allowed for. 

Tasmania 

1868 

i;742, i 

■ 6,136, 

474, 

10 per ct. grease. 

New Zealand 

1868 

8,418, i 

28,875, j 

1,564, 

60 ,, 

Cape of Good Hopei 
and Natal .. ../ 

1865 

- 

10,001, 

38,001, ' 

2,533, 


Biver Plate <. .. 

186 a 

XToknown 

133,070, ' 

3,452, 

Grease — ^Exports. 

East India .. .. 

1869 

» » 

M 

00 

627, 

/Imports to United 
\ Kingdom. 

Enssia 

1839-63 

45,330, 

90,760, 

3,777, 

Sweden.* .. 

1867 

1,622, 

6,082, 

228, 


Norway 

1 1865 

1,705, 

6,395, 

225, 

Imports to United 
ELingdom trifiing. 

Denmark .. .. 

j 1866 

1,875, 

7,031, 

322, 


North Germany,] 
AVnrtemburg, and> 
Bavaria .. ..} 

i 1863/66, \ 
1 and *67 / 

j 

25,251, 

53,080, 

4,340, 


Holland .. .. 

1867 

j 1,027, 

6,163, 

231, 


Belgium «. .. 

. 1856 

: 583, 1 

3,500, 

131, 


Prance 

' 1866 

30,386, 

91,158, 

3,408, 

Grease. 

Spain .. .. 

j 1865 

22,055, 

74,433. 

6,202, 

f * 

Italy 

! 1867 

11,040, 

34,840, 

1,035, 

/No Imports to 
\ United Kingdom. 

Auskia 

1801: 

16,573, 

: 

31,075, 

2,331, 

/Very trifling Im- 
\ ports. 

Switzerland .. .. 

j 1806 

445, 

1,336, 

50,1 

(No Imports to 

Greece 

1 1807 

2,540, 

7,618, 

222, f 

\ United Kingdom. 

United States* -- 

' 1867 

32,796, 

177,000, 

14,105, 

/$75, 225,000 cur- 
\ ren<^. 

f 




1,121,519, 

64,611, 



Note . — ^Allowance for lambs and skins used in BtLssia, <me4b!xd 
sbeep ; and for lambs in other oonafaies one-fonrth the nnmber ofAhf^ 

onlj mongrels : running down the Pacific to I 
with pleasure great improvement r 
to the River Plate, and complain 6f dhoft 

and worse packing, a want nf the 

, — U Cl ,. — 

* m. WeUs's Bcport* ^ : 

z2 
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usual track to Lisbon, I j6nd flocks requiring attention as regards 
breed and management. Making a circuit of Europe, I see that 
the splendid Dutch wool might be improved by crossing and by 
better washing ; the Flemish wool requires also attention in wash- 
ing, and freeing from straw and dirt : the Russian native sheep, 
Donskois, are capable of great improvement ; the South-Russian 
Merinos are magnificent : the Austrian sheep, the Zackels, the 
Wallachians, and others, are being improved by English crosses, 
but attention is required in washing the wool : all contain the 
burrs which are so objectionable : Turkish sheep should be crossed 
with the Leicester ; there is the basis for capital combing-wool — 
hitherto the wool has been scurvy and kempy. To circumnavigate 
Africa, at Mogador I find English blood required to cross, and 
more attention to washing and cleaning : at the Cape, Leicester 
and Lincolnshire sheep, in many districts, might be introduced 
with great advantage: much wool is now scoured and sent to 
linden in good condition, known as a “snow-white” wool; 
Natal possesses great natural advantages; the amalgamating 
Leicester is want^. Egyptian wool is apt to be spoilt by grey 
hairs, but the wool is soft, bright, and silky ; it comes near many 
classes of English wool. Tajring Persia and the East Indies on 
my way to China, I find improvement on the march towards a 
large field awaiting development : in the more temperate r^Ons 
1 find wool of long and sound staple. China, with its won- 
derfully reproductive sheep, promises by judicious crossing and 
cultivation great improvement From China to Australia is 
plain sailing : Sydney, with room for improvement, I leave, to 
admire at Port Phillip ♦ combing-wools more perfect than any in 
the world, and also the Leicester Merino : having lingered there, 
I go on to Adelaide, with parched sheep-runs ; but the better 
flocks produce good combing-wool. In New Zealand I conclude 
my flying tour ; that colony is well calculated to produce long- 
stapl^ wool ; the large supplies now sent to London are very 
much in favour, but more care should be exercised in washing.f 
JEsseniiallff practical and practically suggestive. — Mr. G. H. 
Cox, a member of the Z^egislative Council of New South Wales, 
an mninent agricultural autibority there, has, on my suggestion, 
favoured the Royal Agricultural Society with the following de- 
scripti<m of bis mode Sf spout-washing sheep. My best acknow- 
led^imts are due to this very able gentleman : — 


Man CfwMiila* Beoeml^er 19th last, says “ It is stated in Aus- 
1 a Motino mm, owned by a Mr. Gibson, of Tasmania, 

was sold in Melbonrae a diorfe for the sram of 

the mm was la Hr. Gibeon^s possession the amount of money 

at upwards of $000 guineas. 

i ^lindred 1069. m tether, the ^Tiexma^ports ’ of 1873. 
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‘‘The accompanying sketch of my wash-pen shows the position of all the 
parts^ hnt the measurements are only approximate, as no actual scale was used 
in drawing it. There are four spouts, b, having an 8-feet pressure, 2 feet 9 inches- 
wide, with an orifice of a quarter of an inch. The tanl^ a, above is sup- 
plied by a centrifugal pump, p, of 10 inches diameter, driven by an 8 horse- 
power engine, k, ' ^ ■ 

“The hot water soak-tank, e, will hold twelve sheep, and is 15 ft. x 4 ft. 
X 3 ft. 6 in. deep, divided by sliding gates into three compartments. There 
is a grating at the end, n, and a slide, f, from it to the wash-pool or pen, H, a 
section of which is shown in the elevation. 

f The wash-pen or pool, h, is brickai, and has an inclined plane at the 
outlet, K. 

“ A low dam is thrown across the bed of the stream, which raises the water, 
soy 2 feet, and thus lessens the lift of the pump, which is fed by a drain or 
trench cut from the bed of the stream, b, into the tank, also bricked. 

“ Ihe hot-water soak-tank, e, is fed by two boilers, ii, of 400 gallons each, and 
these latter are filled by a small pipe, m, from the pump, p, the cold water required 
being obtained from the tank over the wash-pool by means of a hose, c. 

“Sow for the modus operandi, 

“Twelve sheep are caught and thrown into the hot-water tank, e (making 
four in each compartment)^ which has previously been filled to within 6 inches 
of the top with water, heated to from 100® to 110° Fahrenheit, and in which 
idso has been dissolved from 15 to 20 lbs. of soft-soap. 

“ The sheep then walk up an incline, or are lifted upon a grating at the end 
of the tank (see elevation), and after the fleece has been squeeze, are made 
to sKdedown an incline, f, into tbe hands of the washers (who stand in zinc 
tubs, t) and are placed upon the supports, j, immediately under the jets or 
muts, B, where they are turned round andiround until thoroughly cleansed ; 
tfey then swim to the end of the pool and walk np an incline, K, to the top of 
lie dam'or causeway, after which they pass at x to the drying paddocks. 

“ The hot-water tank, b, is emptied twice a day, that is, at dinner-time 
(noon), and in the moniing, 

“ I can wash as white as snow from 500 to 700 sheep a day. 

« The sheep-supports, J, are a new invention, and sustain the weight of the 
sheep directly under the jets, preventing, the great force of the jets driving 
the sheep too far under the surface of the water, and thus lessening the action 
of the jet upon the fleece. They are formed of small rollers or cylinders, w, 
which turn with the sheep placed between them, and can be set higher or 
lower at pleasure by means of a sliding bar and key, x.” 

Further, in an admirably practical lecture delivered by him,, 
Mr. Cox observes : — 

“Having touched upon the principles that should guide the sheep-breeder, 
1 cannot conclude without a short statement with respect to the getting up of 
ihe article produced for the market. My experience goes to prove that, how- 
ever carefully you may breed yoUr sheep, and however superior the wool may 
be which they grow, your returns will be disappointing unless the greatest 
attention is b^towed upon the washing of your clip. 

“ Everyone who has judiciously expended money upon the necessary jdant 
and appliances for spout-washing his wool will freely admit that the returns 
are one hundred-fold. 

“ Some three or four years ago our sheep-owners were anxious to obtain the 
opinion of English manufacturers as to the general getting-up of their wool 
and the sorting pf their fleeces. We used to get periodically the brokers^ 
stereotyped report that * so many hales of wool were sold — ^that the attendance 
of Imyers was limited or otherwise — that some bales were seedy and moity. 
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and others rather tender ’ — all of which we knew, and, knowing, conld not 
remedy; but we could never learn what the manufacturer said about it; 
whether it contained too much or too little yolk ; too dry from over-wasMng,. 
or too heavy from under- washing ; was the sorting satisfactory, &c., &c. 

“ Well, we engaged the services of a gentleman who went through the cloth 
manufacturing districts, and who supplied us with much valuable information^ . 
which we utilised, and which I shall now be happy to impart to others. Our 
directions were never to use water for the soak beyond llO^Fahrerdieit; never 
to use alkalies — such as potash, sod^ or hard soap ; but that any quantify of 
soft soap might be nsed ; in &ct, using it to any extent was merely a matter 
of £ s. a. ; but that all alkalies d^tioyed the hbre of the wool, making it harsh 
and dry, and what the manufacturers say, making it work unkindly. The 
gi*eat object to be obtained in washing wool is not only to make it whiter but 
to make it bright. After leaving the spout, the fleece, when squeezed by the 
liand, should puff out again, not feeling sticky, and should glisten in the sun 
with a pecunar brilliancy ; if too little yolk is left in the wool it will be 
wanting in softness; if tog much, it will becom^ sticky, and, after a time, turn 
y^low. The number oh days that i^ould intervene between washing and 
shearing must depend partly upon the state of the weather as well as upon the 
Gcmdi^on of the sheep. Yolk will rise quicker iu fat sheep than in poor ones, 
but from two to three clear days is generally sufficient. In sorting we skirt 
very heavily, taking about one-half from the fleece, and making it into what 
we call broken fleece, or pieces and locks. The remainder is sorted into 
combing ahd clothing sorts.” 


In regard to English practice, two most experienced agricul- 
tural colleagues, altogether representative men, have kindly written 
in reply to my queries. One says : ** I have never heard the 
opinion of any wool-stapler as to the best mode of managing 
wool, either before or after shearing.” The other, in reply to a 
query as to the lingering custom of selling wool in grease, says : 

It is quite true a great portion of the wool grown in Devon^ 
Somerset, and Cornwall is sold in the grease, not having been 
washed on the sheep’s back ; and there is a great difference of 

opinion amongst farmers about it The buyers prefer it 

well washed, and it is more marketable : in consequence, crashing 
is becoming* more general.” I may add that the Unit^ States 
Agricultural Reports testify strongly to the same effect, viz., that 
wool should not be clipped ‘‘ in the grease,” but well washed on 
the sheep’s hack. 

Mr. F. Barrohy,t of Dishforth, near Thirsk, has recently lec- 
tured on sheep with due regard to the most wool and mutton in 
the least time. The sheep of the district were originally the Tees- 
water, improved by Dishley rams. The flesh was improved, siiU 
the wool was hard and not uniform in staple, wifli a laiige^] 


* The desirableness of Ws In^ilbanoy in tilie 
mermos, de lainea and other light Idsries 
bright wool only will take delicate dyaa 
this kind of wool, and their absence er f 
ence of at least Is. per lb. in the price. , , ^ „ 

t See Ms note, p. 320. , \ 
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tion of coarse kempy Breech wool. As wool became of more 
and more importance, careful selection of both sexes remedied 
defects, and we inherit the improved as distinguished from the 
pure-bred Leicester. Experience in these matters is costly, but 
it is the best guide. A great objection to half-bred flocks is the 
loss in the wool of the breeding ewes : he speaks of wool improved 
by climate and keep. 

Compared W’ith the Lincoln Leicester, the improved Leicester 
is a rapid feeder : wool now-a-days is of quite as much import- 
ance as mutton. 

Mr. Barroby said : I will give the prices my wool has made 
since 1863, and leave you to judge as to the merits of my sheep 
as wool producers ; the average weight for the twelve years being 
84* lbs., and about IJ hogg to a ewe on the average. In 1863 they 
were Is. llrf. ; in 1864, 2s. 3Jd.; 1865, 2s. 3d. ; 1866, 2s.; 1867, 
1868, and 1869, 2s. ; 1870, Is. lid.; 1871, 2s. IJd.; 1872, 2s. 7d.; 
and 1873, 2s. 2d. I have not heard of any fanciers of the Lincoln 
cross being able to show any better return on their wool account, 
and I may add that daring these twelve years my father first, 
and afterwards I myself, took many prizes for wool at both the 
Royal and the Yorkshire shows, having to compete with both 
the Lincoln and Leicester cross, and the pure (or as I term them 
^ showyaid Leicester. The Lincoln cross requires both judg- 
ment, consideration, and caution. To sum up, I prefer the im- 
prove Leicester to all the other breeds, because you can get 
them off sooner, then fill their places up with sheep bought in, 
and so turn your capital.” Mr, Barroby entered upon the feeding 
of sheep, so as to produce the most wool and mutton in the least 
time. He said: “ About the last week in June in my district, the 
Iambs should be weaned. My practice is to have winter-sown 
tares, on which I put the lambs : the lambs should be allowed 
about a quarter of a pound of com and a quarter of a pound 
of mixed cotton and oil-cake per day at first, with hay or straw. 
After the tares, I put them on either clover or grass fog, and 
follow up with either rape or early soft turnips. About the 
second week in September, as soon as the Iambs begin swedes, 
they should be cut for them. By gradually increasing the 
quantity of corn and cake to a half pound of each per day and 
plenty of cut t%Lmips,yoa can send most of your hoggs to market, 
after clipping them, in April. About seventy or seventy-five 
per cent, should go then if the season has been favourable, and 
although the wool may not be quite so good in the lustre as that 
clipped about the thiid week in May, s^l the good keep makes 
fleeces heavy and better grown.” ^ 

* Mr. Barroby. a neighbour of mine, has kindly revised this note. 
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The English wool-trade in 1869 found it necessary to issue to 
wool-growers the following caution : — 

**Wool is sometimes shorn in places containing chopped straw or chaff, 
when particles of the latter get mixe^ and cannot afterwards be serrated 
from the wool, to the great deterioration of its value ; but the Council refer 
more particuh^Iy to cases of a more reprehensible character. Thus, loss arises 
from the sheep not being properly docked or clawed before clipping; from 
the dockings and cots being sometimes wound up in the decces ; and from 
want of proper attention in cleaning the fleeces when clipping, so as to keep 
them free from tar, stones, sand, earth, clay, dung, straw, grass, or other 
substances. 

** This, which many years ago it was found necessary to guard against by 
special Acts of Parliament, fr^nently remains undiscovered for months, until 
the wool goes into consumption, and a notion has prevailed that by the repeal 
of these Acts of Parliament the buyer has been deprived of his legal remedy. 
The Bradford Chamber of Commerce hav^ however, in conjunction with the 
Worsted Committee of Yorkshire, Lancashire, and Cheshire, taken the opinion 
of an eminent Counsel on this matter, and they are assured that the purchaser 
of wool has a remedy at C&mmcm Law quite as effective as he formerly 

had Btatvie. Actions have been brought, and damages recovered, both in 
the Assize and Oonnty Conrts. 

** It is to be hoped that flock-masters will take due precautions against the 
recurrence of these acts of negligence on the part of their servant^ which tend 
to destroy that confidence which should exist between the growers and con- 
sumers of wooL** 

By the favour of Mr. Tindall, I am enabled to give an ex;act 
accoimt of the improved system of washing sheep, adopted by the 
late Mr. William Torr, at Aylesby Manor : — 


“ The tub Tised was made on the ferm of the best * red-wood deal,* IJ inch 
thick. 

“ 0 feet 2 inches long 1 

** 3 feet 1 inch wide / wiibin. 

** 2 feet 3 inches deep J 

“ Strapp^ np each comer 
and out, 3 inches deep. 


r , and capped at top, 7^ inches thick inside 


“ The boilmg copper holds 24 gallons of water. 

“ Softnsoap used, 1 lb. to every 20 sheep. 

Bight men are required: * four to stand at the washing-tub, one to catch 
and baiter the riieep, one to stand at the head of the tub to keep the sheep’s 
head above water ; one to lead water into the reserve tub ; one to boil soap, &c. 

About 30 sheep an hour, or 300 per day, can be washed, taking an average 
of hoggs and ewes. 

^“Fat h^gs, off turnip-land^ the spring, we often wash twice, using half 

“We fill^e wajiing-tub to alKiat two-thirds full of ordinary 
then fiE the copper (24 gallcms), into which we put 4 lbs. of 
that has boded well, put 6 but^ets, or IS gsllous of this ^ 

washing-tub to start with, then refill ihe oc^per, add^ li 

* My friend and late colleague, Mr. t ^ 

vexnent wash-pit on the old plan ; four men i 
hoggets per hour. 


or SO 
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then to eveiy 10 sheep washed poor 2 buckets of the hoSing soap and water 
intOj^the washing-tub, reBlling the copper, and adding each time half a pound 
of soap, and so on throughout 

“You want a reserve tub for a man to keep leading water into ; and before 
^h sheep leaves the washing-tub you pour over its back 2 buckets of water, 
and this, with what the sheep t^es away in its wool, will keep your washing- 
tub at about the proper height/ * 

Mr. R. Taylor, Woolstapler, Bradford, tells Mr. Tindall :t — 

“ Wool is increased in value, by being well washed. Id. per lb., and soft-soap 
adds lustre, and is very good for the sheep’s skin. I recommend tub-washing 
with soft water.” 

Mr. Tindall further observes : — 

You get a great advantage over the ordinary dyke-washing in the driving. 
Often in May and June, when you take sheep to wash, the roads are one mass 
of dust (sh^p make more dust than anything). Should there be any wind, 
and you drive the sheep 4 to 6 miles or more (as several farmers do in this 
neighbourhood), when you get home (the dust getting into the wet wool), 
your sheep ate nearly as dirty as when you started them from home, whereas 
in tub-washing the sheep do not leave the &nn, and get back to their pasture 
at once, mostly missing any driving on the higWay-road.” 

For the following important communication, and for many 
other acts of kind and ready co-operation, I desire to express 
my most coidial acknowledgments : — 

“ Bradford Chamber of Commerce, 

** My Loan, “ Bradford, Januaiy 27th, 1875. 

Your Lordship’s communications to this Chamher have ‘teen submitted 
to the Wool Supply Committee. 

“ The getting-up of wool is a matter on which this Chamher has taken great 
interest, as will be seen fiom the reports and circulars forwarded to you. The 
Committee are of opinion that the best way of replying to the queries and 
remarks contained in your letters will be to state concisely their views in the 
Ibllowing order : — 

1. i’hat wool should not be washed or clipped before the first week in 
June^ or later w’here the district is cold ; the object being to have as much 
yolk as possible in the wool, so as to secure a good scour in the washing. 

“ 2. The information and^ experience which the trade and the Committee 
have gathered during many" years, leads them to say that washing in tubs 
under proper conditions is of great ^vantage to the wool, because (a) the yolk 
being a kind of natural soap, and ibund in greatest abundance at clip time, it 
follows Qi) that, by washing in a stream or large pool of water, the valuable 
effects of this natural soap axe, to a great extent, thrown away; and (c) in 
dyke ^nd stream-washing the sheep have, in many cases, to be driven for 
miles ahmg dusty roads; so that even where a thorough wash has been 
obtained at the dykes, its effects are partially neutralised on the returu- 


* 3Ir. Tindall tells me, that after sheep-washing the waste water is spread over 
a fold-yard, by which means any manurial matter the water may contain in 
solution is preserved. 

t It is with great regret that I find space will not allow me to make a full 
note of a very practical communication I have received from !Mr. Turner, West- 
gate BQXl, Bradford; it came po late, but it strikes me as being very qusiint and 
clever. 
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journey, and the wool is dusty and discoloured; tub- washing being conducted 
on the farm, obviates this. 

“3. The manner in which sheep may be most successfully and advan- 
tageously washed in this country is by having two tubs, each capable of 
containing, say, five sheep at a time. The first tub should be filled with soft 
water, and in this the sheep should be washed, care being taken not to change 
the water more than is absolutely necessary, only just as much fresh water 
being added as the sheep take out with them. The object of this is to get the 
water as yolky as possible. A second tub should be procured, which ought to- 
be kept constantly full of clean water, so that, after leaving the first tub, the 
sheep could be plunged into it. The use of the second tub would, of course, 
be superseded in the vicinity of a stream, into which fibe sheep could he 
plunged on leaving the first; or, in fact, by any rinsing process equivalent 
to tbe Australian spout. 

‘*4. The sheep should be properly docked previous to washing; thus pre- 
venting the dung and lumps of soil which a&ere to the ends of the staples 
&om discolouring the wool. 

5, Much of the advantage of good washing is frequently thrown away by 
carelessness in allowing the sheep to run, after washing, upon seeds or ploughed 
land, and also by albwing too long a time to elapse between washing and 
clipping. 

^Taking into account that, as compared with Anstralia, English clips are 
not generally large, and also that the present operatiorf is not really a costly 
one, the Committee are of opinion that the Australian system could not be 
economically introdnced in this country, especially as tu^washing as herein 
described is in principle tbe same thing. 

“ What is wanted is more care and attention to this part of his business on 
tbe part of tbe British agriculturist ; and as you remark that the outspoken 
opinion of this Chamber may be of service, the Committee venture to say that 
in this matter an amount of culpable slovenliness prevails on the part of the 
frumer, the evil effects of which are principally felt by those who deal with 
the wool in its succeeding stages, and which in any o^er branch of our 
national industry would not be tolerated. 

I am, my Lord, your obedient servant, 

“ JoHisr Darlington, fcJetsretary. 

" To the Son. the Sari Cathcart.^ 

I have thus endeavoured to compress into a paper valuable 
matter that might well have filled a volume : conscious of short- 
comings and imperfections, I hope that, in consideration of my 
excellent intentions, they may be readily pardoned. The enter- 
prising gentlemen of Bradford, notwithstanding local drawbacks, 
have created for themselves and for their towm a reputation which 
is world-wide, and that with a rapidity quite unparalleled in 
industrial history;* they at least, I am sure, ne^ make no 
apology for being admirably outspoken ; for indeed I am mis- 
taken in his character if the educated English famer cannot 


* London International Kshibiilon, 1871, ' ^ ^ / 


and understand, as readily as any man, the 
hidden away in the old pbrase-^-wlN^ , 
cannot now remember — “ The ^ 

dust in his eyes 1” ^ 
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X. — Annual Report of the Consulting Chemist for 1874 

[t will, no doubt, be gratifying to the Chemical Committee to 
[earn, as the result of my experience in the examination of various 
kinds of feeding-stufis and fertilising-matters, daring the last 
twelve months that fewer instances of fraudulently compounded 
oilcakes and of grossly adulterated artificial manures have been 
brought under my notice by members of the Royal Agricultural 
Society than in any preceding year. 

Ever since the Council decided to give immediate publicity to 
the Quarterly Reports of the Chemical Committee, the analytical 
work for individual members has largely increased ; and although 
not quite so many samples of artificial manures were sent to the 
Laboratory between December 1873 and December 1874, as 
in the preceding twelve months, the number of analyses for bona 
fide members of the Society still remains nearly double of what 
it was before tbe publication of the Quarterly Reports of cases of 
dealings in inferior or adulterated manures, cakes, &c. 

The decided diminution in the number of cases of inferior or 
adulterated cakes and artifiicial manures, which has been specially 
marked during the last twelve months, is not due, as might be sup- 
posed, to a greatly diminished number of samples having been sent 
to me during that period, hut is no doubt the natural result of the 
endeavours of the Council to check transactions in such articles. 

There is no longer any difficulty in obtaining pure linseed- 
cake, or genuine Peruvian guano, or nitrate of soda unmixed 
with common salt ; and farmers are learning more and more this 
important lesson : — ^to insist upon being furnished by the dealers 
with guaranteed analyses when they buy artificial manures and 
feeding-stufis which may be prepared of various degrees of 
concentration, and the true money value of which cannot be 
ascertained without submitting them to analysis. 

In several parts of England it has become a common practice 
of farmers to buy mineral superphosphate simply as a source of 
soluble phosphate of lime, and to pay a fixed price for each per 
cent, of soluble phosphate which the bulk is found to contain 
on delivery. This excellent plan of buying mineral superphos- 
phate is rapidly extending over the country. It is not always 
possible nor convenient for a manufacturer to make from day 
to day mineral superphosphate of the exact strength which he 
•desires to produce. It thus happens that the superphosphate 
which is sent out from time to time from the works varies to 
aozne extent in strength; and as the commercial value of this 
manure depends entirely upon the amount of soluble phosphate 
it contains, it is but fair that the buyer should pay for any extra 
quanti^ of soluble phosphate which the bulk may contain, on 
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delivery, over and above the guaranteed percentage ; and, on tbe 
other hand, that he should be allowed to make a deduction in the 
price of the manure corresponding to the deficiency in the per- 
centage of soluble phosphate which may be found in the bulk on 
ddivery. I refer specially to this matter, because several cases 
have been brought under my notice during the last twelve months 
in which buyers of mineral superphosphate, adopting the plan of 
paying a certain price, say 5s. per unit per cent, for soluble 
phosphate, were allowed to make considerable deductions from 
the purchase price for deficiency in the guaranteed percentage of 
soluble phosphate. Supposing the superphosphate to cost 4Z. 4s., 
and to be guaranteed to contain 24 per cent, of soluble phos- 
phate, the price for each unit per cent of soluble phosphate will 
be 3s. If the manure, on delivery, should be found to test 
only 20 instead of 24 per cent, the buyer would be entitled to a 
dednction of 4 X 3s. Qd. = 14s. for every ton of superphosphate, 
and thus would have to pay 3Z. 10s. instead of 4Z. 45, per ton. 
Differences of from 3 to 5 per cent, between the actual and the 
guaranteed percentage of soluble phosphate in mineral super- 
phosphate I find occur much more frequently than might be 
supposed, and for this reason I would advise the members to 
make it a regular rule to draw a fair sample from a number of 
bags, thoroughly to mix them together, and to forward me a 
portion of the mixed sample for the determination of the per- 
centage of soluble phosphate. 

In consequence of the exceptionally low price of nitrate of 
soda, this salt has been used in the past season much more freely 
than in former years as a top-dressing for cereals and for grass- 
land, either by itself or in conjunction with phosphatic manures. 
As many as forty-two samples, or more than twice, as many 
samples as in former years, were sent for analysis in the past 
season, and all were found genuine and of good quality. 

Potash-salts, on the other hand, as a rule, do not appear to find 
much favour in England, and not a single sample was sent for 
examination during the last twelve months. 

Whilst the number of samples of nitrate of soda sent for analysis 
largely increased, fewer samples of Peruvian guano were received 
, than in previous years. All the guanos were found genuine, 
and, with few exceptions, they yielded fully 12 per cent of 
ammonia. 

Although the percentage of ammonia in Peruvian guano has 
not declined, but somewhat increased, the ccmdition of the pr^nt 
importations from the Guanape az^. Macal^ Islands, as a rule, is 
anything but good. It is not unu^sd to jlnd as much as 24 
to 26 per cent, of^ moisture in Peruvian from the Guanape 
and Macabi Islands, and guano containh^s^ large a percentage 
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of moistore is always more or less Inmpy, and becomes pasty when 
tie attempt is made to reduce it to powder. The Afficulty of 
reducing such guano into a fine and powdery state, in which it 
can be readily and uniformly distributed upon the land, is much 
enhanced by the circumstance that some of the lumps, not dis- 
similar in appearance to dark-coloured wet clay, are as damp and 
unctuous as newly made Cheshire cheese ; and others, which may 
be readily mistaken for stones, are so bard that they can only be 
broken and reduced to powder by means which are not at the 
command of the farmer. It may at first sight appear a simple 
matter to reduce to powder a material such as damp and lumpy 
Goanape guano ; but it is a far more difficult task than it may 
appear to persons who hare not made the attempt. In fact, the 
farmer cannot do this properly himself, and I have therefore advo- 
cated for years past the propriety of treating wet Peruvian guano 
with sulphuric acid, and preparing the sulphated guano into a 
dry powder. 

In consideration of the difficulties which at present exist in 
the way of supplying Peruvian guano of a uniform composition 
and in a dry and fine condition, the Peruvian Grovemment have 
recently consented that the present contractors for the sale of 
Peruvian guano in Europe might treat guano with sulphuric 
acid; Dissolved Peruvian guano is now prepared under 
control of the Peruvian Government agents, and sold by them 
in a dry and finely powdered condition, with a uniform compo- 
sition guaranteed by analysis. 

All the samples of dissolved Peruvian guano which were sent 
for analysis by members of the Royal Agricultural Society in the 
course of last season were found fully up to the mark, and in an 
excellent mechanical condition. 

It has been alleged that the phosphates in Peruvian guano 
exist in it in a sufficiently available condition to meet the require- 
ments of the farmer, and that for this reason the manufacture of 
dissolved guano is a great mistake ; and undoubtedly if Peruvian 
guano at present were as dry and easily reduced to powder as 
the former and now exhausted supplies from theChincha Islands, 
there would be no necessity of treating guano with sulphuric acid. 

The object of the manufacture of dissolved guano is not 
merdly to sender the ordinary insoluble guano-phosphates soluble, 
but to prepare the manure in a dry and powdery condition and 
of a uniform composition. This object is best accomplished by 
treating raw guano with about 20 per cent, of oil of vitriol ; for 
in rendering the insoluble phosphate of lime in guano soluble, a 
certain amount of sulphate of lime is produced, which, combining 
chemically with a fixed quantity of water, acts as an efficient 
drying material; whilst at the same time the acid neutralises the 
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volatile and pungent smelling carbonate of ammonia wbicb exists 
in damp Guanape and Macabi guano in considerable quantities, 
and thereby prevents loss in the most valuable constituents of 
Peruvian guano on keeping. 

The sale of dissolved guano in Germany is greater than that 
of raw guano ; and there cannot be much doubt that it will also 
be preferred to the latter by the British agriculturist when its 
superior fertilising qualities and real merits shall have been fully 
Tecognise<l by actual experience in the field, provided it can be 
sold at a fair price in comparison with other artificial manures. 

The Peruvian Government made a great mistake in raising 
the price of guano at a time when the altered character of the 
present supplies, in comparison with the old Chincha Island 
guano, rather pointed to a reduction in the price ; and it is to be 
hoped the Peruvian Government will recognise the propriety of 
offering to the public both raw and dissolved guano at such a 
pri<^ that, notwithstanding the increasing consumption of nitrate 
of soda for agricultural purposes, and the competition with com- 
pound artificial manures, they would be sure to hold their ground 
and give satisfaction to the buyer. 

The Council of the Royal Agricultural Society has repeatedly 
urged upon the Peruvian Government the advisability of fixing 
the price of guano on the basis of a standard analysis, and there 
appears at length a reasonable prospect of effect being given to 
this recommendation. 

With regard to feeding-stuffs, I have to report that the improve- 
ment in the quality of linseed-cakes continues to extend, and 
that the endeavours of the Council to suppress, if possible, the 
manufacture and sale of inferior and adulterated cakes have home 
good firuits in the past year. Of the 210 samples of oilcakes and 
feeding-meals received during the last twelve months, the majority 
were found to be really good and pure linseed-cakes, and com- 
paratively few were cakes of an inferior character. 

However, the reprehensible practice of selling linseed-cakes 
made from dirty or badly-screened linseed as genuine linseed- 
cakes, although much diminished, has not been entirely given up 
in certain well-known quarters. 

The inquiries respecting the management of particular soils 
as regards their suitability for certain crops, the selection of the 
proper manures, the improvement of grass-land, &c., have been 
more numerous than in former years ; and as many as 41<^ils, 
the largest number ever submitt^ to me in, a single were 
sent for analysis and report. This an ino^easing desire on 

the part of agriculturists to deriye benefitH^m the suggestions 
and advice which the Agricultural Chejnisi fiauy be able to give 
to the occupier of land. 
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I have further to report, that in no year have I received so 
many samples of water for examination. As many as 61 samples 
of drinhing-water were submitted to me for analysis in 1874, a 
good many of which I found largely contaminated with sewage, 
yard-drainage, and similar obnoxious liquids* The results of 
the analyses of these waters fully confirm the opinion which I 
expressed in a former Report, that the water with which countiy 
houses and villages are supplied is frequently largely impregnated 
with animal-refuse products, and is decidedly injurious to the 
health of those who drink it. 

In view of the importance of this subject, I am preparing for 
the spring number of the ‘ Journal ’ a paper on the composition 
and qualities of drinking-waters, and on waters for the supply of 
steam-boilers and gener^ domestic purposes. 

The following are the papers contributed by me to the pages 
of the February and August numbers of the * Journal’ for 
1874;— 

1. On the Composition of Waters of Land-^drainsge. 

2. Field-experiments on Permanent Pastore. 

8. Beport on the Composition of Thirteen Samples of Peruvian Guano* 
sent by the Secretary of the Admiralty to the Boyal Agricultaral 
Society, 

4. Annual Eeport for 1878. 

Anaigsest made for Members of the Boyal AyrtmUural Soeieiyy December 
li873, to December 1874, 


Guano .« .. .. •• ., .. .♦ ,, 

Superphosphates, dissolved bones, and similar artificial 

manures 

Bone-dust * .. 

Nitrate of soda 

Sulphate of ammonia - 

Kefuse manure „ 

Limestones, marls, ironstones, and other minerals .. 

Soils 

Waters 

Sewage 

Milk .. 

Oilcakes 

Feeding^meals 

YegetaHe productions 

Examinations for poison 


38 

158 

20 

42 

6 

21 

34 

41 

61 

5 

5 

178 

22 

12 

7 


645 


(Signed) Augustus Voelckeb, F.R.S. 

Laboratory. 11, Sididmry Square^ Fleet Sireeiy 
D^ember 1874. 
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XL — Report on the Health of Animals of the Farm, By 
Professor J. B. SiMONDS, Principal of tlie Ro^'al Veterinary 
College, and Consulting Veterinary Surgeon to the Society. 

It might have been supposed that the health of the animals of 
the farm would have been greatly impaired, and that many cases 
of disease would consequently have resulted from the remark- 
able state of weather which prevailed during the past year. Tlie 
drought of the early spring, which was continued throughout 
the summer, produced serious ill effects on vegetation, leading 
necessarily to a diminished crop of hay and roots ; and thus, 
later on in the year, the greatest difficulty was experienced 
in almost every part of the country in finding sufficient water- 
supply and pasturage for cattle. These causes were, however, 
unattended with any marked ill consequences to the animals of 
the farm, except a serious fall in condition ; and even when in 
fhe autumn the drought was followed by a copious rainfall, and 
consequently a rapid growth of grass and herbage, their health 
remained unimpaired, although very opposite causes were now in 
full operation. To this circumstance is to be attributed the fact 
that fewer communications relative to disease and fewer morbid 
specimens were forwarded to the College than usual. Indeed, 
I can scarcely call to mind a time when so small a number came 
to hand as during the last six months of -the year. 

BL00D-P0IS02!3IlSrG. 

It was not until the month of November that any case of 
importance had to be investigated. In this month my attention 
was called to the circumstance that several animals had died after 
a few hours’ illness on a farm in Cambridgeshire. Assistant- 
Professor Axe was at once requested to visit the place, and in- 
vestigate the nature and cause of the disease. He reported that 
the herd, which was the property of Mr. John Whittam, March, 
Cambridgeshire, originally consisted of sixty-five animals, namely, 
fourteen milch-cows, forty-three heifers and steers, and eight 
calves- They were divided into six lots, and placed in open 
yards, some of which were only separated the one from the 
other by ordinary posts and rails, ^ 

The disease first appeared on NovemBer ifth in a h^er, 
which had been brought from to the 

premises four days previously* med a few 

days’ illness. On the 23rd, a Ih© open yards, 

was attacked, and died in about On the 

second day succeeding its death a thim aiwal became affected, 

yoL.xi.— s. s. 
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and died in a similarlj short period. The duration of the 
maladj did not in anj case extend over twelve hours, and the 
symptoms evinced during life were reported to have been as fol- 
lows : — ^The first indication of disease which was ob^rved was 
a sudden enlargement of the head and face, particularly about 
the lips — the under-part of the lower jaw, and around the throat* 
Tumefaction in these parts was soon followed by marked evi- 
dence of local irritation. The animal became restless, fr^uently 
shaking its head, and rubbing the swollen parts against any 
fixed object. The irritation gradually increased, and led to the 
greater portion of the hair being detached from the parts, and 
in some cases even to deep abrasions of the skin itself. A 
copious discharge of saliva from the mouth, and an occasional 
cough, were also present. The eyes were blcwd-shot and sufiiised 
with tears. The visible mucous membranes were congested ; 
the pulse quick and weak ; the respiration harried, and the gait 
staggering; the animal soon afterwards suddenly falling and 
dying. 

Mr. Axe made a post-mortem examination of the steer which 
died on the 25th of November, two days prior to his visit. 
The lesions observed were those of blood-potsoninpJ^ The 
whole venous system was engorged with black blood, and 
many of the organs of the body exhibited either blood-extrava-* 
sations or exudations of lymph. On inquiring into the general 
management of the herd, the following facts were elicited : — 
The young animals, among which the disease first appeared, 
and to which it was subsequently confined, were pastured 
during the summer-months on low-lying marsh-land. They 
were brought into the yards about the middle of October, at 
which time they were very low in condition. Three to four 
pounds of cake were now given to them daily, with a pientiM 
supply of oat and wheat-straw. Up to the 15th of November, 
the water-supply had been deriv^ from an open dyke, but 
subsequently it was obtained from a stagnant pond immediately 
adjoining the yard. 

From these facto Mr. Axe was of opinion that the disease 
owed ito origm to the sudden change from scanty herbage to 
an almndamt and l^hly-stimnlating artificial diet; and that 
this csnse eX disease was probably added to by the water from 
the pond beiis^ dbmged with putrid animal and vegetable 
matter. 

The measmies adofied for arresting the spread of the malady 
had xeferehci^ fimi, to Rut food. The allowance of cake was 
* ordered to he mdncdl to one-faalf, and the animals to be 
turned into a luir two or thz^ hours in the to seek 

a scanty supply Secondly, to tAe woder^-supphf. The 
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use of water from the stagnant pond was forbidden, and as that 
from the dyke seemed to be fairly pure, instructions were given 
that it should be procured from that source. Thirdly, to the 
mnitary cmdition of the premises. All fodder, straw, and manure, 
which had been in contact with the sick or dead animals, or 
had otherwise become contaminated with their secretions, were 
ordered to be burnt. It was also suggested that lime-*wash 
should be applied to the walls of the stables which had been 
occupied by the animals during their illness, and that the wood- 
work and fittings should be thoroughly washed with hot water 
and soap, and subsequently saturated with carbolic-acid solution, 
or a sin^ar disinfectant. In addition to these measures, it was 
ordered that all the remaining animals should have a dose of 
aperient medicine administer^ to them without loss of time, 
and that this should be followed by the exhibition of antiseptic 
agents for several successive days. These preventive measures, 
I have been informed, had the effect of completely arresting the 
further spread of the malady. 


Foot-and-Mooth Disease. 

It was also during the month of November that the present 
serious outbreak of foot-and-mouth disease had its beginning. 
During August, September, and October scarcely a rumour 
reached me of the existence of the malady either in Great Britain 
or Ireland ; and it was believed that, with the exception of some 
parts of Switzerland, the malady had no great prevalence in any 
part of Europe. Even in November little was heard of the 
disease until nearly the end of the month. The first intelligence 
came, from Essex, and this was qmckly followed by reports of its 
re-appearance in many parts of Sussex. The first cases in these 
counties wex^ clearly traceable to diseased animals bought at 
Romford market, and at fairs held at Horsham and East Grin- 
stead. Presently I had notice of the occurrence of cases in 
Oxfordshire, Yorkshire, and Lancashire, and diseased animals 
began to find their way to the Metropolitan Market from many 
other parts of the country. 

The cattle exhibitions held at the close^ df ^ mmith and 
beginning of December contributed 
the malady. One case occumd 
of the Smithfield Club, and 
removed and given in charge to I 
yet, as no restriction was placed^i 
it cannot be doubted that their df 
contributed to the spread of the 

was also reported from Leeds. T« i^Pt^dk^d in 
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tlie Show-vard and removed, and on tlie breaking up of the 
Show some of the other animals were sent to the exhibition at 
Newcastle, taking the disease with them. 

At the date of this report, Februarj 10th, the maladj prevails 
to a very serious extent in the county of Norfolk, many thou- 
sands of cattle and sheep being aSFected. The virulence of the’' 
disease is shown by the circumstance that large numbers of 
sheep are attacked a second iimCy soon after their recovery 
from the first attack, and that vesicles are developed in the 
mouth as well as the feet of the animals, a symptom rarely 
observed in sheep. 

Foot-and-mouth disease is also widely spread on the Continent, 
and during the past month of January upwards of 1600 diseased 
animals were landed at the various ports. The countries chiefly 
infected are Germany, Belgium, and France ; cases also exist in 
the Netherlands. In France the sheep are suffering as well as 
the cattle, and apparently as severely as in the county of Norfolk. 
Imported cattle irom France are found to be chiefly affected in 
their feet; but it is remarkable that many which come from 
Germany are so severely affected m the mouth as to present 
local symptoms not very dissimilar to those of the caftk-phyue. 

With reference to formgn importations, it may also be observed 
that during last year a greater number of cattle arrived from 
Schleswig-Holstein than for some time past, and not one case of 
foot-and-mouth disease was detected among them, although other 
parts of the German Empire are known to have been not entirely 
free from the malady. 

It is likewise a singular fact that no case of foot-and-mouth 
disease has been detected among tbe cattle landed from Ireland, 
which have to a certain extent been inspected daring the last 
six months at the several ports at which they airive' 

Typhoid Fever m Pigs. 

In connexion with the outbreak of foot-and-mouth disease, and 
its rapid spread in its epizootic form, one other contagious malady 
requires to be noticed in this report, namely, typhoid fever in 
pigs, ' This a£^tion likewise manifested itself at the latter part 
of Noveinbier. My first information of its existence came from 
and ^thin a few days of this, the carcass of a 
pig Was ik^twaided frdm Leicestershnre, which, on examination, 
dioWed had been the subject of typhqid' fever. 

the disease have ckscuired in the 
np to the present time I tafve not heard 

Typhoid fever ranks among the most contagious and fatal 
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diseases affecting the pig, and the history of the malady in this 
cmntrf, as also on the Continent, distinctly shows that at times 
it assumes an epizootic character. This was especially the case 
in 1865, when the especial attention of the Society was called to 
the subject by Dr. W. Budd, of Clifton, and myself. Dr. Budd 
read at that time a valuable paper on the disease at one of the 
Society’s meetings, which was followed by an important and in- 
structive discussion. This paper, with illustrations of the lesions 
produced by the malady, especially in the intestinal canal, will be 
found in Vol. L, 2nd Series, of the Society’s ‘Journal,’ to which 
I would direct the attention of the members of the Society. 

The spread x>f the disease in Somersetshire has been clearly 
traced in several instances to the sale of infected pigs in the 
markets of the county; and in one case, the last which has 
been reported to me, the malady was carried to a herd of healthy 
pigs by a butcher’s man wbo had been called to a diseased animal 
for the purpose of slaughtering and dressing it for sale. It 
would appear that already in the neighbourhood of Bath some- 
thing like two hundred pigs have fallen a sacrifice to typhoid 
fever. Preventive measures, and essentially isolation and dis- 
infection, will alone ava.il to keep this fatal disease in check. 

(Signed) J. B. SiaiONDfi. 
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The investigations instituted into the nature of ergot, its occii3n- 
rence in pastures, and the injuries produced by it to brood- 
animals have been completed during the past year, and the Re- 
sults published in the last number of the Jfoum^ bf the Society. 

The experiments on the cultivation of the potato, and the 
incidence of the potato-disease, have also occupied my time 
and attention. At the request of the Special Committee ap- 
pointed in connexion with this subject, I visited all the experi- 
mental crops during the months of July and August, besides 
acting as judge in the districts of the south of England. The 
observations made during this inspection, Mth the 

books of the growers and the TejK>Tts of 
been placed in my hands, are being ^ 

of a report embodying the infon 
same varieties of potato under dUi 
soils and localities, and thetiin^ 
disease appeared. This repoiti 

of the ‘ Journal,’ its preparation ^ 

iation,' and other time-consuming ' 

to complete it in time for publicatlO^^H 
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I have also advised members of the Society as to parasitic and 
root-diseases attacking cultivated plants, the weeds and foreign 
plants occurring in pastures, and other subjects submitted to 
me* But nothing of sufficient novelty or interest has in this 
way been brought before me during the past year deserving of 
special notice. 

I have had submitted to me samples of grass and other 
seeds to examine for their freedom from weeds, and to test as 
to their germinating power. In several cases I have prevented 
members of the Society from making more or less worthless 
purchases, and my report as to dead clover-seed in samples 
offered by a firm of seed-merchants has had a very satisfactory 
effect on the dealer. 

(Signed) W. Caebuthers, F.R.S. 
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XIII. — !Z7ie Colorado Potato-Beetle. By Henry Walter Bates, 

RL.S. 

[With a Plate.] 

During the past two years the agricultural world, and, to some 
extent, the general public in most countries of Western Europe, 
have been much excited by the reports of a new danger 
threatening the potato crop, in the shape, this time, of a beetle 
from America, which has spread with amazing rapidity from the 
Rocky Mountains eastward over the Northern States, attacking 
the potato fields in countless myriads, and destroying the tubers 
by stripping the plants of their leaves. The alarm was 
first started in the Far West, in Nebraska, in 1859; since 
then the plague has spread eastward, at the rate of about 
seventy miles per annum, until in the last and present years 
some of the States bordering the Atlantic, including Pennsyl- 
vania and New York, have seen their fields invaded by the 
devouring hosts. The excitement consequent on the phenomenon 
has been propagated chiefly by highly coloured accounts pub- 
lished in American newspapers ; and to such effect that several 
Continental Gk>vemments — Germany, Belgium, France, Russia, 
Holland, and Spain — ^have passed laws to prc 
under strict regulations the importation 
United States. The subject, as we all; 

Government inquiry in our own co 
that the opinion of the Board of 
and our import trade not interfet 
house officers have been instruct 
soil brought with potatoes from 
or for importation, are burnt 
inland. The question has 
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Continent than in England, especially with reference to the 
probability, judging from analogous cases of migration of insect 
pests, and the habits of the potato-beetle, of its introduction into 
Europe : and the result has been, up to the present moment, to 
leave the matter in considerable doubt. One cannot read, for 
instance, the discussions, repeatedly adjourned, of the Entomo- 
logical Society of Belgium last spring, in which some of the 
ablest professors of the science in Europe took part, without 
perceiving that no conclusion has been arrived at calculated to 
set at rest the public mind with regard to it. In the review of 
the subject which here follows, I think it will be made clear that 
we have no valid grounds for fearing that the pest — should stray 
specimens accidentally arrive — will ever make good its footing 
in the British Islands. The history of the beetle is, however, 
well ivorth relating to English agriculturists ; and an account of 
the means, more or less successful, by which the danger has 
been combated in America will be useful, should the creature, 
in spite of all reasons to the contrary, pay us a visit. 

The Colorado Potato-beetle, or “ bug ” (as it is misleadingly 
termed in America), unlike most insect pests, is not liable to 
be overlooked by reason of the smallness of its size and the 
hidden nature of its habits. It is a conspicuously coloured 
beetle, rather more than the third of an inch in length; of 
plump, oval form, and of a creamy-yellow colour, with ten black 
stripes along its back, or rather its wing-cases, which, when 
closed, as they are in repose, cover the greater part of its upper 
surface. The stout legs, with their broadish feet, beautifully 
adapted for clinging to the surface and edges of leaves, are 
almost wholly of a reddish colour, and the fore-part of the body 
is yellow, with black markings. It has a pair of W’ell-developed 
membranous wings, folded under the closed wing-cases, which 
it uses only in the warm days of summer, and, as it appears, only 
when requiring to migrate from one field or district to another. 
But it flies slowly and heavily, the rosy colour of its wings con- 
trasted with the gaily-strip^ wing-cases rendering it in its 
flight a very conspicuous object. W e have no native beetle or 
other the least resembling it; and it would probably 

anyone as something strange and foreign 
seen in our fields, or, what is more 
Its scientific name is Doryphora 
to the family ChrysomelidtB^ of the 
of the order Coleopiera, 
are well known to the curious 
as them as large and conspicuous as 

the differently coloured, and 

have not obnoxious by transferring their 
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tastes from the wild plants on which they natm-allv feed to 
cultivated products. 

The habits of the Chrysomelid( 2 ^ at least in the active period 
of their lives, are exposed to the light of day, and easily observed. 
The Colorado potato-beetle forms no exception to the rule, and 
this has rendered comparatively easy the application of remedies 
to its devastations. Like all other insects of the order to which 


it “belongs, it undergoes transformations in its growth from the 
egg to the adult or beetle-state; emerging from the egg as 
a grub or “larva,” having six horny legs attached to the 
anterior part of the body, and a very convex and corpulent 
abdomen ; passing into the “ pupa ” or dormant state after about 
seventeen days of larval life ; and escaping from the ruptured 
skin of the pupa as a beetle at the end of ten days more. But 
the parent beetles, eggs, and larvae, are all confined to the leaves 
of the plant, the beetles and larvae feeding in broad daylight on 
the green leaves only, and completing their transformations 
during the summer months. The pairing of the male and 
female beetles, and the deposition of eggs, also take place on the 
leaves. The only hidden features in the economy of the creature 
are those attending the transformation of the pupa, and the 
hybernation of the last brood of beetles at the end of summer. 
With regard to the former the process is as follows ; — The larva, 
when fully grown, and after several successive changes of skin, 
enters the earth to change into the pupa state, forming a rounded 
cavity or chamber in the soil, the grains of which become some- 
what compacted, so as to form a sort of fragile earthen cocoon. 
It remains in this stage, as already observed, only about ten 
days, emerging from the ground at the end of that brief time as 
a perfect beetle, ready to commence a new generation. The 
hybernation of the beetles also takes place under ground. This 
is a point in the life-history of the insect of great importance in 
view of the chances of its importation into Europe, and, for- 
tunately, the testimony of American observers leaves us in no 
doubt as to the principal facts. Towards the end of the summer 


the last generation of the insect has been completed ; there 
remain no eggs or larvae on the plants, and th^ beetles 


which survive do not pair (or, at least, ,1^ 

burrow their way beneath the soil, an^ ^^ 

until the spring of the following 

takes place is before the chief crop 

ground, namely, in the month of 
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would give them protection should they be dug out accidentally 
and transported in that state. We have full assurance also that 
they do not enter the dried haulm of the potato ; but it is not 
quite so sure that they might not seek the protection of masses 
of withered and curled-up leaves, inasmuch as Mr. C. \ . Riley, 
State Entomologist for Missouri, to whom the world is indebted 
for almost all the authentic information we possess regarding 
the beetle's habits, has found them concealed in winter under 
various substances lying on the surface of the ground. The 
general habit, however, appears undoubtedly to be to hybernate 
at considerable depths in the loose soil of the potato-fields which 
the insects had infested in the previous summer. 

The potato-beetle is thus seen to be no insidious enemy, like 
the majority of insect plagues, but it meets the agriculturist in 
open fair fight. It was originally stated, however, by Dr. Shimer, 
of Illinois, that it hj’bemated in the pupa as well as the beetle 
state. This has lately been repeated by Continental writers on 
the subject ; but Mr. Riley, in his latest Reports to the State 
Board of Agriculture for Missouri, positively assures us it is not 
the fact. Even if it were, it would not be of much practical 
importance, inasmuch as the pupa and its slight earthen co- 
coon, which, if extracted from the ground, would be of about 
the si 2 e of a sparrow’s egg, are of so fragile a texture that they 
could not possibly survive transport mixed with heavy loose 
substances. 

Such is the Colorado potato-beetle, and such are the main 
features of its life-history urhich chiefly concern the European 
agriculturist and the general public. I will now proceed to give 
a summary of its career in America, derived from the most 
trustworthy authorities. The origin, character, and progress of 
its depredations present points of unusual interest, 'which con- 
cern students of Natural History as a science, quite as much as 
the potato-grower, 

American Naturalists agree in the conclusion that the potato- 
beetle is not originally a native of the country east of the Rocky 
Mountains, where it has of late become so notorious for its 
mgnts to the contrary were founded on the mis- 
e species with an allied one, the “ Bogus 
a juncta')^ a native of the jVIiddle States, 
ild Solanum, The true potato-beetle 
n since known as the Territory of 
1824, by the entomologist, Thomas 
vemment Expedition of that year 
found by him feeding on a wild 
w) peculiar to the Rocky Moun- 
ied species, S. cornvtiim^ it is still 
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met with in the same region. Here for years after its discovery 
it lived, as before, a harmless life, like the rest of its congeners, 
and was by no means a common insect. According to Mr. Ben- 
jamin Walsh, State Entomologist for Illinois, it was only when 
the cultivation of the potato reached the base of the Rocky 
Mountains, with the advance of colonisation westward, that the 
creature displayed a taste for the introduced plant, so nearly 
allied to the economically worthless one which constituted its 
native food. It was first noticed in potato-fields in 1859, about 
100 miles west of Omaha, in Nebraska, and 'was at that time 
spreading rapidly eastward. In 1861 it invaded low^a, the next 
State on the east, and in 1864 and 1865 it crossed the Mis- 
sissippi into Illinois. The sudden appearance of a new foe to 
the popular esculent, and the destruction it caused to a crop of 
such great domestic and commercial value, filled the Western 
farmers with dismay, and the local newspapers teemed with 
accounts of the havoc it was causing. In the "warm weather, 
towards the end of spring, the beetles and their voracious larvcB 
swarmed over the fields, and in a few hours denuded the grow- 
ing plants of their tender leaves ; effectually arresting the growth 
of the tubers. Their work completed in one district, the beetles 
took to the wing and migrated to others. Bams, houses, sitting- 
rooms, and bedchambers were invaded by the encroaching pests. 
In 1866 they overran the Southern parts of Wisconsin ; in 1867 
they passed into Indiana (east of Illinois), and spread over its 
borfers into Ohio ; in 1870 they crossed the broad St. Clair 
River and entered Canada. By 1873 the onward-spreading pest 
had reached Quebec, and, further south, had entered the States 
of Vermont, New York, New Jersey, Pennsylvania, and Mary- 
land. The prophecy of the Illinois entomologist, Walsh, record^ 
in the autumn of 1865, to the effect that the insect would 
eventually reach the Atlantic, has been verified sooner than he 
expected. 

In this sketch of its progress it is not to be understood that, 
like a flight of locusts or a herd of buffalo, the hosts of the 


potato-beetle travel onwards, leaving free the districts behind 
them. It appears that American farmers in some . S l^s con 
soled themselves with the belief that it in 

lact, the pest establishes a permanent 
only the surplus population of the 
to new fields ; and notwithstandin 
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must attend all efforts to resist it. He reports that in 1871 the 
Detroit River, separating the State of ilichigan from Canada., 
was literally swarming with the beetles, and that they were cross- 
ing Lake Erie on ships, chips of wood, staves, boards, or any 
other floating object which presented itself. They soon in- 
fested all the islands to the west of the lake, and by June they 
■were common around London (Canada), Anally occupying the 
whole country between the St. Clair and Niagara rivers ” (lat. 
43^ K., corresponding to the south of France). In the spring of 
1871 the beetles swarmed in the streets of St. Louis, Missouri. 
They were said about the same time to have appeared in im- 
mense numbers on a potato patch belonging to Indians on the 
northern shore of Lake Superior (in lat. 48", corresponding to 
the north of France), although no potatoes were cultivated 
wdthin 150 miles of the place ; thus making a leap which it was 
very difficult to account for. In the summer of 1873 the waters 
along the southern shore of Lake Erie, at the place W'here it is 
broadest, w’ere again observed to be swarming with the living 
beetles, and at Painesville, in Ohio, clouds of them were seen 
flying westward, composed, according to a newspaper report, of 
tens of thousands of individuals. Their occurrence in abun- 
dance on the shores of lakes and on floating substances is, no 
doubt, to be accounted for by their having been precipitated 
into the water owing to the collapse of their powers whilst blindly 
attempting to fly across a broad expanse of water. I have often 
had occasion to notice a similar phenomenon on the borders 
of the riverine lakes of South America, where in the morning, 
after a squally night succeeding a sultry evening, continuous 
ridges, composed of half-drowned winged insects of all orders, 
and including even small birds, have been found cast up by the 
waves. Swarms of migrating “ lady-bird ” beetles are sometimes 
seen congregated on the southern and eastern coasts of England ; 
and occasionally numbers of them have been found in a drowned 
state cast up on the beach, the result of their vain attempts to 
fly across the channel ; but more frequently their instinct serves 
them better, and they try to go no further, for to this cause 
appeaitij|ii|ttiji||e;, th^^ assemblages of these insects noticed in 

em maritime distncts. 
reached the maritime districts of the 
ccounts were published in England 
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eaten, not much damage was done. During the present season 
the beetle has become much more general and abundant along 
the eastern seaboard, and I am informed by Mr. Riley (now on a 
visit to England) that it swarms at the present time (June) in 
the neighbourhood of New \ ork. 

From the foregoing summary it will be seen that in its dis- 
semination eastward from its original home in Colorado, this 
extraordinary beetle has kept pretty closely to the same parallels 
of latitude as the region where it was first obsen'ed, that is, 
between 35° and 44°, with the exception of its isolated descent 
on the northern shores of Lake Superior in 48°. At the com- 
mencement of its progress, according to Mr. Walsh, it seemed to 
march through the Western States in many separate columns, 
but the southern columns lagged behind the northern, and we 
are told by Mr. Riley that it has not spread south of 37°. With 
regard to its northern limits, we are assured by Professor G. 
Lawson that it is quite unknown in Nova Scotia (lat. 44°-46°), 
where the summer climate is believed to be too cold and moist 


for the species. 

The effect on the cultivation of the potato, and on the price of 
this indispensable article of food, in those States which have been 
subject to the ravages of the beetle, has been very serious ; but 
the consequences have not been so disastrous as they would 
probably be in a country of less resources than the United 
States. Mr. Riley estimated the loss to cultivators occasioned 
by the pest in one year (1871) in Missouri to be nearly 
§500,000, although a great part of that State is situated to the 
south of the belt of country ravaged by the insect. The pro- 
duction in that year, as compared with 1870, had fallen off 
fully 20 per cent, in Missouri, 35 per cent, in Illinois, and 
34 per cent, in Michigan. But a more vivid idea of the 
damage than can be conveyed by statistics is imparted by 
the general remarks contained in his Report for 1873. He 


says : A great many persons in the btates to the north of us 
must either have become discouraged, or have failed in the cul- 
tivation of potatoes, which have reached as high as two dollars a 
bushel, wholesale, in the St. Louis market., present 

scarcity and consequent high price of 
country has very generally been attri 
beetle discouraged so many from p 
and that but a few years since, w[ 
cheapest and surest products of 
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rot, and more especially the Colorado potato-beetle, not to men- 
tion other enemies, have made it one of the most precarious of 
crops, as well as one of the most expensive to raise. It is no 
longer fed to stock : and many a family was this winter deprived 
of its use, as a luxury that could not be aflForded. Under the 
attacks of its numerous enemies it has also degenerated; and 
instead of the delicious mealiness of former years it presents too 
often a soggy, watery, and unwholesome appearance at the table. 
This state of things may doubtless, in a great measure, be 
remedied by cultivating the newer and more vigorous seedlings, 
and bv more care in mastering our coleopterous immigrant from 
Colorado.” 


Many remedies hare been tried to check the ravages of the 
pest, including the mechanical process of sweeping the insects 
off the plants by various simple contrivances that were invented, 
which the slight hold the bulky insects had on the foliage ren- 
dered to some degree effectual. The different kinds of vermin 
poisons, such as powdered hellebore sprinkled on the leaves, car- 
bolate of lime, slacked lime, bichromate of potash, and other drugs, 
found useful in most cases of insect depredations, were tried with 
very little effect, and cultivators appear at length to have settled 
down to the use of Paris or Scheele's green (arsenite of copp^, 
the cost of applying which is about five dollars to the acre. To 
produce the fullest effect it appears necessary to use the best quality 
of the poison (that containing as much as fifty-nine per cent, of 
arsenious acid), and to mix it as a powder, one part of the 
green ” to twelve or fifteen parts of flour, ashes, plaster, or 
slacked lime (flour being the best, though the most expensive) ; 
the mixed pow’der is placed in a short cylindrical box with a 
perforated bottom, attached to a stick three or four feet long, 
and thus shaken over the plants in succession. Mixed in this 
way it kills the insects, but does not injure the leaves, although 
the fields treated with the poison have a disagreeable, besmeared 
appearance. If used pure and too abundantly the “ green ” will 


till the plants as effectually as the beetles would, but applied 
judiciously we are assured it is efficient and harmless. The 
poisoi»^^|M^edy however, to be a dangerous article to have 
lyixi|||f|^^||||||ili^^ most scrupulous precautions 

There is even danger of poisoning to 
through the dust being absorbed by 
spiring, and on this account it is 
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few spoonfuls of which are to be taken in cases where symptoms 
of poisoning show themselves.” It is to be hoped that English 
farmers may have no occasion for resorting to so desperate a 
remedy. Much discussion has taken place in America regarding 
the efect, on the soil and the tuberS, of the inevitable wash- 
ing in of quantities of the poison; some cultivators having 
asserted that peas planted in soil which had been mixed with 
the green had rotted immediately and failed to germinate, but 
[Mr. Riley has proved by experiment that no harm is caused. 
He planted five rows of peas, using no green on the first, a little 
on the second, and increasing the amount on the others, so that 
on the fifth the peas had, in addition to that mixed with the 
soil, a covering of about one-eighth of an inch ; the peas all 
grew and bloomed without noticeable difference, and were finally 
eaten with impunity by a cow. There seems to be no doubt, 
however, that wherever the beetles are not in excessive num- 
bers, persevering hand-picking is sufficient to check their devas- 
tations. The best way to do this is to watch for their first 
appearance in spring and destroy them before they have time 
to pair and propagate their kind. 

The experience of a few years in the Western States has 
show’n that the natural enemies of the beetle — insectivorous birds, 
and parasitic or predacious insects — are capable by themselves 
of checking the increase of the pest, and the fullest details are 
given by Riley and others regarding the forms and habits of 
these allies of the cultivator, so that when seen they may be 
treated as friends. It is a curious fact that for the first year or 
two of the appearance of the potato-beetle in any district, these 
vermin-killers seem not to find out the palatableness of their 
new prey ; but they gradually become accustomed to it, and 
afterwards increase in numbers in proportion to the increase of 
their victims. At first none of the domestic poultry, with the 
exception of ducks, would touch the insects, probably on account* 
of the fluid exuded fi:om the mouths of the beetles, which has 
a highly astringent taste, and an acrid property which causes a 
slight burning wrhen it is applied to the skin. But afterwards 
fowls learned to feed upon them, and now when 
fields devour immense quantities. 
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species of ladj'birds {Coccinellee) also destroy vast numbers 
— the ladybird beetles themselves and their larvae both eating 
the Doryphora grubs on the plants. Besides these, several pre- 
dacious two-winged flies {Asilus)^ beetles (Harpalus^ Calosomay 
Leiiay BrachinuSy &c.), wasps and true bugs (Hemiptera\ have 
been found preying upon the beetles or their larvae. To the 
combined effect of the increased number of these natural 
enemies and the use of the Paris green it is said the ravages of 
the potato-beetle in the States first affected have latel}^ much 
diminished, and the pest no longer inspires the dread it did 
formerly. 

The all-important question for the agricultural interest and 
the public of the British Isla^ids is. What are the chances of the 
arrh^al and acclimatisation of this dangerous insect in this 
country ? The neighbouring States of the Continent have taken 
alarm, and their Governments, after obtaining the advice of 
scientific bodies, have, as already stated, placed the importation 
of American potatoes under close restrictions or prohibited it 
altogether. But the persons best qualified to form an opinion, 
the skilled entomologists of those countries, are by no means 
unanimous in believing even in the possibility of its establishing 
itself in Western Europe. Strictly analogous cases of insect 
migration from which to judge are wanting. In the first place, 
no single instance is known of a native American beetle becom- 
ing acclimatized in Europe. We have a striking case of the 
establishment in Britain of a troublesome weed from North 
America, the canal plant {Anacharis alsinastrum)^ which in an 
incredibly short space of time propagated itself throughout the 
country in all places suited to its habits ; but no similar inva- 
sion by an insect species can be cited. The nearest approach 
to such a case is that of the vine destroyer (Phylloxera vastatrix)^ 
which has caused such havoc in French vineyards, and which 
Mr. Riley has proved to be an American insect, introduced 
with American varieties of grape-vine into France. But it is 
objected that this insect (an almost microscopic creature allied 
to the plant-lice) is too different in organization and habits 
from or^mized potato-beetle to be quoted as an 

examj|||i|^HH|||^^ a parasite, with all the tenacity of 

life its class, and as such more liable 

than the Doryphora^ to be introduced 

it is inseparably attached, 
analogous case we have to 
cases of the introduction and 
orth America, many of them 
are numerous enough. Thus 
erfly (Pten’s rupee) introduced 


spread 
proving: : 
the comm 


The Colorado Potato^Beetle. 


into America at Quebec about the year 1856-7, probably, it is 
said, in the egg state on refuse cabbage-leaves, has increased and 
spread over all the Northern States; and from the habit possessed 
by its caterpillar of burying itself in the heart-leaves of the 
growing cabbage, and devouring them, has become a great 
nuisance. It is estimated to destroy annually around Quebec 

240.000 dollars’ worth of this vegetable. The wheat-midge or 
Hessian fly (Cecidomyia destructor)^ the codling-moth or apple- 
worm (^Carpocapsa po7nonella\ the gooseberry savrfly, the bee-moth 
or wax-worm {Galleria cereana)^ besides many parasites of 
domestic animals, all well-known European insects, are so many 
other instances. But the case which more nearly concerns us is 
that of the Asparagus beetle {Crioceris asparagi\ from the fact 
of its belonging to the same tribe as the Colorado potato-beetle, 
and having similar habits. This well-known English insecr. 
was introduced into America at Long Island no longer ago 
than in 1860, and has already proved so destructive that, in 
one year, in the State of New York alone, the loss to gardeners 
from the damage done to asparagus-beds was estimated at 

50.000 dollars. The Galeruca calmariensis^ which devours the 
foliage of the elm, is another beetle of the same tribe accli- 
matized in North America from Europe. It may fairly be 
urged, if these characteristic European species have become 
acclimatized and destructive in North America, what valid 
ground is there for supposing that the potato-beetle, so nearly 
allied to them in organization, will be unable to establish 
itself in Europe. 

In answer to this, it may be stated, in the first place, that the 
establishment of European species in other distant countries, as! 
all botanists and zoologists well know,’ is not reciprocated to the 
same extent by the acclimatization of foreign species with us. 
Many of our commonest plants and insects have followed our 
colonists even to the antipodes ; and in New Zealand, especially, 
they threaten to crowd the native species out of existence ; but 
no antipodean natives have made the reverse migration. This 
curious fact has been accounted for by supposingjhat European 
organisms of the lower types have, like the 
become so invigorated by repeated 
geological and climatal changes of p 
has witnessed, that they have 
more successful under new 
most other regions. It is 
apply in comparing the 

and Europe ; but th^e fact neverl^^^^^^^^^^^^HHRbrth 
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to Xortli America ; and it must Le repeated, that no Xorth 
-Vmerican beetle has yet naturalized itself on this side of the 
Atlantic. 

A more%’alid ai^ument ma} be founded on the evident special 
adaptation of t\e potato-beetle, and the jnE*oup of species to which 
it belongs, to the rei:it»n in which the} iiatc been hitherto 
confined. In the natural distribution of the arenus. the group is 
qui+e unknown betond a circumscribed area, and that area 
marked h} peculiar continental conditions of climate, namely, 
the interior of the Xoitli .kmeiican Continent. It ifi» well known 
t i naturalists that the spec ies of all larce 2 :enerci tail into minor 
croups, closely allied in their orcanizatioa, ami alwa}s strictly 
ctiiifincd to definite minor creosrraphual areas. Xo explanation 
can be given of this law other than mat the groups ao formed have 
become specialised to a high degiee, with close reference to the 
conditions of the area which they inhabit. Such species are 
never cosmopolitan wanderers. like those of genera w’hich show a 
looser adajptation to their I It will readily be granted by 

entomologists that the potato-ljectle group shows this restricted 
adaptation in a remarkable manner. Two out of three of its closely 
allied species belong to elet atc*d plateaux in the interior of the 
continent, and tend in their range towards the tropics rather 
than towards the north. The potvito-beetle itsell is found as far 
South as the cit} of Mexico, at an altitude of feet, and its 
nearest relative » a species with difficulty distinguishable from it), 
the nqduu'a W-ItnuitiU is confined to Mexico, and the country 
next t*» the South — Guatemala. A third species, -D. is 

known only in the middle States, from Georgia to Southern 
Missouri. Xo species at all approaching this group in natural 
affinity is found inhabiting Europe, or any part of the world 
other than the warmer temperate and tropical regions of the 
American Continent. It is quite otherwise wdth the tw^o 
European beetles of the same tribe which have naturalised them- 
selves in the United States, viz., the asparagus-beetle and the 
elm-leaf eater, the latter having numerous Xorth American 
native relatives, and the former belonging to a group which 
ranges o y^ the world, though curiously enough represented in 

species only. If it he objected that 
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wherever it goes, and it has fallen upon the black henbane 
{Hyoscyamus the cabbage, and even grasses. Worst of ail, 

it appears to have acquired a taste for the potato-tuber itself. 
A correspondent of Mr. !Maclachlan, the Treasurer of the Ento- 
mological Societj of London, writing a few months ago from 
Pueblo, in Colorado, says that he found on opening his potato- 
pits last winter several tubers wholly or partially destroyed by 
the beetles, and that he detected them in the act. The habit 
of eating tubers or fruit, or any other part of a plant except 
the leaves, is entirely unknown in any other species of the 
family to which this voracious creature belongs. 

Although it may be taken as highly improbable that the pest 
■will ever make a permanent home in the potato-fields of Britain, 
it is possible that a few stray specimens may arrive. But the 
details given above of its habits and transformations will show 
how unlikely this is to occur without speedy detection. It is 
not likely to be conveyed in the egg-state, as the eggs are not 
concealed, but laid on the outside of the leaves, and are quickly 
hatched ; neither can the pulpy larva?, which take only seventeen 
days to complete their growth, and cannot live two days without 
a continuous supply of fresh leaves, be carried so far ; nor the 
fragile pupa, which changes to the perfect insect in ten days. 
Dr. Fitch, State Entomologist of New York, who often received 
parcels of the living insect from the Western States, found 
always the earlier states dead or crushed, whilst the adult beetles 
bore the journey perfectly well. It is only the arrival of the 
perfect beetle, then, that may be considered possible. This 
might happen at any time during the summer, through the 
medium of any vessel arriving from American ports where the 
insects are flying about. Mr, Riley put this very clearly when 
he said, in one of his earlier Reports, that whenever the streets 
of New York in summer should swarm with the beetles as 
those of St. Louis had done, it would be exceedingly likely that 
some of them, pregnant females included, would alight on 
outward-bound vessels in the port, and get conveyed to Europe. 
Mr. Riley himself now brings us the news that this summer the 
beetles arkawa rminar in the shipping quarter of New York, If 
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case supply ground for confidently believing that there is ex- 
ceedingly little probability of their propagating and spreading 
in this country. The climate of Southern and Central Europe 
is more akin to that of the native country of the beetle, and in 
those regions the risks are somewhat greater. 

The chances of the insect arriving concealed in bags or casks 
of potatoes are very slight. American potatoes are imported 
into Britain only for seed purposes, and in remarkably clean 
condition; Newly-arrived casks which I saw opened at Messrs. 
Carter’s, High Holbom, contained not a particle of refuse, and 
no pellet of soil large enough to conceal a hybemating beetle ; 
and I was assured that this was their usual state. Many of these 
seed-potatoes are very costly, some Eurekas ”) being worth as 
much as twelve shillings a-pound. The total imports from 
America for several years past have been very moderate, the 
high freight preventing their importation for food, purposes. 
According to a Customs Return, with which I have been favoured 
by the Board of Trade, on the application of Mr. Jenkins, 
Secretary to the Society, the quantities for the past five j^ears were 
as follows : — 


Year. 

Cvrts. 

1870 . . . . 

.... 490 

1871 . . . . 

. . . . 1166 

1872 . . . . 

. . . . 2716 

1873 . . . . 

. . . . 2832 

1874 . . . . 

. . . . 1056 


Nearly the whole of these amounts were shipped at New York, 
a very small proportion being from Philadelphia, Boston, Port- 
land, and Norfolk ; and the ports of arrival were in the following 
order: — ^Liverpool (about two-thirds of the ivhole); London 
{about one-third) ; while Cardiff, Glasgow, Portsmouth, Bristol, 
and Londonderry received only very small quantities. The 
shipments have always arrived in the winter and early spring 
months, the returns being nearly blank for the months between 
May and September inclusive. The exported tubers, in fact, are 
not taken from the ground in America until all the eggs and larvse 
have disappeared, and the last brood of beetles hd^||Mmenced 
hybemating beneath the surface. TheieJ||||^g^^9||j|urse, of 
some of the late and sluggish beetle^||||^^H|j|H the 
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XIV, — Report on the Results of the Competition of 1874 for the 
Society s Prizes for Potatoes that should be free from Disease for 
three years in succession. By WlLLlA^l Caertjthers, F,R.S., 
Consulting Botanist to the Society. 

The ignorance prevailing in regard to the true nature of the 
plague which for thirty years has been so destructive to our 
potato crop was singularly manifested to the Judges who 
undertook the task of adjudicating the prize offered Lord 
Cathcart in the autumn of 1872, for the best essay on ‘The 
Potato Disease and its Prevention.’ The nineU’-four competing 
essays 'were written, with very few exceptions, by practical men 
— ^growers of potatoes — but only a small proportion showed any 
acquaintance on the part of the authors with the agent which 
destroyed the potato. Unable to advise the bestowal of the 
prize on any of the competitors, the Judges, considering the 
importance of the subject, the renewed attention* given to it, 
and the defects in our knowledge of the parasite causing the 
disease, resolved to recommend to the Royal Agricultural Society 
to take the matter up as a subject of investigation, in the 
hope that some genuine addition to knowledge might be made, 
and some practical hints for the future guidance of cultivators 
might be secured. 

The Society, approving of this recommendation, resolved to 
promote investigations as to the more strictly scientific aspect 
of the subject. They entered into correspondence with Professor 
De Barv, whose important additions to the knowledge and his- 
tory of the potato fungus, and *whose elaborate memoir of the 
group to which it belongs, pointed him out as the fittest botanist 
to imdertake this part of the work. Professor de Bary has 
cordially entered into the Society’s plans ; and has now for some 
time been carrying on experiments and observations with the 
view of determining those* points in the history of the parasitic 
fungus which are yet unknown. When his work is completed 
the result will be published in the Society’s Journal. 

The further resolved to look *at the subject in its prac- 
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pointed out that in two cases where potato crops followed turnips 
they had been free from disease ; and having suggested that the 
fungus might pass through different stages of its life on different 
plants, Mr. Jenkins proposed that observations should be made 
to discover if any connection existed between the previous cereal 
or clover-crop and the presence or prevalence of the disease. 
Dr. Farlow, Assistant-Professor of Botany at Harvard Univer- 
sity, U.S,, in a recently-published Report on ^ The Potato Rot,’ 
has recommended the farmers of America to make observations 
in the directions indicated by Mr. Jenkins, with the view of 
supplementing those recorded in England.* 

Still further, it having been asserted by many that certain 
varieties of potato were free from disease, and this opinion being 
believed by many cultivators as well as dealers, the Society 
resolved to offer prizes for early and late potatoes, possessing 
good cropping, cooking, and keeping qualities, which would 
continue free from disease for three years, during which time 
they would be cultivated in different localities under the direc- 
tion of the Society. It was required that the competitors should 
forward a ton of each sort intending to compete in twent}’ bags 
containing each one cwt. To prevent any but those who had 
some confidence in their potato entering as competitors, it was 
required that the owner of any sort which should be attacked by 
disease during the experiment should undertake to pay a con- 
siderable sum towards the expense incurred in growing his 
unsuccessful potato, although this condition was not eventully 
put in force. 


♦ CJonnected witli Harvard University is an endowed institution for the investi- 
gation of cryptogamic plants— the Bussey Institution. The fourth part of the 
first volume of the reports of this Institution has just been published contaiaing 
Dr. FarloVs memoir, from which we make the following quotation. 

Prof. De Eaiy of Strasbourg — whose memoir of the Perono^reas^ published 
in the ^ Annales des Sciences Naturelles/ vol. xx. 1S03, is the most exhaustive 
account of that group yet published— -is still at work, and from him we may 
receive a solution of the botanical diflSculties, In the meanwhile, the American 
farmer can contribute something to the general stock of knowledge by noting the 
apparent effect which a different succession of crops has upon i£e prevalence of 
the rot. In the ‘ Journal of the Eoyal Agricultural Society of Breland,* vol. x. 
Part 2, for 1S74, are given the rekdts obtained from answers, Jfe^Fenty-five 
questions, addressed to one hundred potato culti 
England. From these answers it would seem thai ^ 
to prove particularly bad when potatoes follow 
point might be obs^ed by onr own cultivator 
England, and we would propose the of 

farmer in connection with the rot: ” 
what were sent out for Mr, Jenkins" 

Following a clover crop, how are pota 
or not? After potatoes does clover do 
upon clover? 11. Following a wheat, o 
by the rot ? tThen wheat, oats, or rye result ? 

" Bulletin of the Bussey Institution," voL 1 




379 


f(yi' the Growth of Undiseased Potatoes. 

It is characterised as a good prolific potato, and without disease 
during the four years it has been grown in this country. It is 
not ripe for use until November or December. The competitor 
is Baron Middleton, Boisdale House, York. 

The Committee ^ed on twenty localities in which to grow 
these experimental potatoes, selecting them in districts where 
potatoes are extensively cultivated, and securing as far as possible 
as great a variety of climate, soil, and method of cultivation as 
could be obtained within the United Kingdom. The hearty 
co-operation of the following gentlemen practically interested in 
the culture of the potato in these various districts was obtained. 
They undertook to grow a cwt. of each of the six kinds of com- 
peting potatoes : — 

1. Keni. — Mr. Eobert Lake, Oakley, Higbam, Eochester. 

2. Msaex. — Mr. Eichard Spencer, Brooklands, Birchanger, Bishop’s Stort- 
ford. 

3. Bedfordshire. — Mr. G. J. Cockit^, College Farm, Bedford. 

4. Stafforddiire. — John Brawn, Sandhills, WalsalL 

5. Idncohishire. — Mr. J. Algernon Clarke, Long Sutton. 

6. ForifcsAiVe.— Capt. E. S. Best, Moorfields, Goole. 

7. Northuinberland. — Mr. John Argus, Whitefield, Morpeth. 

8. East Lothian, — ^Mr. Samuel D. Shirreff, Saltcoats, Drem. 

9. Berth, — Colonel Ogilvy, Mill Hill Farm, Inchture, 

10. Elgin, — ^Mr. Thomas Yool, Coulard Bank, Elgin. 

11. Exeter, — ^Mr. John Baw, Exeter. 

12. South Wales, — ^hlr. Tf. S. Powell, Eglwysnunydd, Taibach. 

13. Earth Wales, — ^Mr. John Eoberts, Well House Farm, Saltney, Chester. 

14. Lancashire, — Mr. Eichard Simpson, Out Eawcliffe, Garstaug. 

15- OuTnherland, — ^hlr. Thomas Gibbons, Burnfoot-on*Esk, Longto^vn. 

16. Ayrdnre. — ^Mr. Eobert Wallace, Braehead, Ayr. 

17. Munster, — Mr. A. J. Campbell, Fermoy. 

18. Conmught, — ^Mr. John Nesbitt, GarbaUy, Ballinasloe. 

19. iefTis^er,— Mr. J. A. Farrell, Moynalty, Co. Neath. 

20. Ulster , — ^Miss Eose, MuUaghmore, Monaghan. 

These various growers were supplied with instructions as to 
how the experiment should be conducted. They were requested 
to plant the competing potatoes in adjacent plots in the same 
field with their own potato crop, keeping each sort distinct, and 
submitting all to the same treatment as their ordinary crop. 
Each cultivator has, in answer to a series of 
information as to whether bis district is 
much hedge-row or other timber on 
subsoil, drainage, and slope of the 
potatoes were growing ; as to the 
the kind of potato forming 
followed in preparing the land 
ment of the manure employed, 
tubers were planted, and the 
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This Report is based on the books kept by the growers, on the 
notes made by myself in the course of my inspection of the 
growing crops, and on the Reports of the Judges who were present 
at the raising of the crops. 

The six tons of competing potatoes (each ton in tw’enty equal 
sacks containing one cwt. each) were received in London in the 
end of February 1874, and were dispatched to the various growers 
in the first week of March. 

When the bags were opened at their destination the growers 
found in some instances that a few of the tubers were rotten. 
They probably suffered to some extent from careless treatment in 
their transit to London, and from London to the different localities 
where they were , to be grown. Mr. Campbell, of Fermoy, who 
carefully examined the tubers and separated any rotten specimens 
from the sound ones, believed the injury" was due rather to frost 
and bruises sustained in transit than to disease. His opinion is 
confirmed by his interesting observations on the growth of the 
potatoes. He counted all the setts which he planted, and after- 
wards the number of plants which grew in the drills. The 
results are shown in the following Table : — 

Tjlble I. — Showing the I^umbeb of Setts Peaxted and Plants that 
grew, in the Expeeimestal Plots on Mr. Casipbell’s Faem at 
Feemoy. 


No. 

1 

! j 

i Setts' j 
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i 
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transit from the competitors’ premises to the growers is manifest 
from the fact that in all the experimental plots the No. 2 early 
potato showed numerous blanks, and that the failures of the seed- 
potatoes of the other varieties were everjni’here approximately in 
the same order as at Fermoj. The short journeys to the neigh- 
bourhood of London, as to Kent, Essex, and Bedford, of seed that 
had been stored in London, would of course save it from the in- 
juries and dangers incident to a lengthened journey, like that to 
Ireland, with its repeated transhipments. We have fortunately a 
series of similarly extensive and careful observations by Mr. 
Spencer, of Essex. He examined the seed, separating each bag 
into three lots : 1, the healthy tubers of the particular variety ; 
2, the healthy tubers of sports, accidentally introduced among 
the true seed ; and 3, diseased tubers. In all of the competing 
varieties, except in No, 6, he discovered tubers, more or fewer, 
W'hich were, he believed, affected by the disease. Mr. Simpson, 
Lancashire, detected also apparently diseased tubers in the seed 
of No. 2 early, and No. 4 late. The results of Mr. Spencer’s 
observations as regards the germination of the seed-tubers are 
thus tabulated : — 


Tajsle II. — Showing the Numbee of Setts Plaxted and of Plants that 
grew, in the Expeeihental Plots on Mr. Spencee’s Paem, Essex. 
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Table HI — Showing the Numbee of apparently Diseased Setts 
Plakted and of Plants tliat grew from them, in the Expekimental 
Plots on Mr. Spencee’s Faem, Essex. 



No. 

j 

t Diseased i 

1 Tubers j 

1 Planted, j 

Plants j 

Grew. j 


1 

' Early .. 

( 1 

.. ' 6 

\ 

0 i 


2 


.. j 75 1 

® 1 


3 

1 Late .. 

.. 1 14 ! 

a 1 


4 

, 57 •• 

6 

3 


j 

0 

> 

1 ” 

2 ; 

0 


1 

j 

6 

1 

.. : 0 j 

0 



I learned from Mr. Spencer that he had in previous years 
experimented with diseased seed-tubers with the view of deter- 
mining the relation of their products to the disease; and he 
had observed that the plants grown from them were not more 
liable to be attacked by the disease, or to suffer from it, than those 
grown from healthy tubers. The aspect of the eleven plants, 
when I visited the experimental plots in Essex in the end of July, 
corroborated Mr. Spencer’s conclusions. This is of considerable 
value in relation to the yet unsolved question as to how the fungus 
causing the disease maintains its existence from the autumn to 
the following July or August, when under favourable circum- 
stances it suddenly appears and spreads with wonderful rapidity. 
It rather tells against the opinion that the life of the fungus is 
maintained by planting diseased tubers ; for instead of the dis- 
ease appearing first in the plants produced from them, these 
plants suffer only along with, and in the same proportion as, their 
neighbours produced from healthy seed. On the other hand, it 
must be remembered that if the mycelium of the parasitic fungus 
developes in a single plant grown from a diseased tuber, and this 
mycelium fructifies, the enormous mass of seed which is rapidly 
produced and reproduced under suitable conditions, would fully 
explain the spread of the disease. We look forward with much 
hope to the observations and experiments that Professor De Bary 
is now prosecuting for light on this obscure partrof the history 
of the potato fungus. " v 4 

In the stations in the south and eastof and jdfe^uth 

df Ireland, all the seed-tubers were '^^'blose 

of the month of March; in the , England, in 
Scotland, and in the north of plants before 

the middle of ApriL . 

The information obtained from t|[e growers^ or observed during 
# - 
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my visit to the different localities where the crops were growing, 
as to the nature of the soil, previous cropping, the preparation 
of the land, the manure, and the time and manner of planting 
the seed,, will be best appreciated in a tabular form, where the 
eye can readily compare and contrast the various data given. 

In the Table opposite (IV.) I have arranged the localities from 
south northwards, first on the eastern side of the United King- 
dom, and then in the same order on the western side. The two 
groups into which the localities are thus separated are distin- 
guished by the difference in the amount of annual rainfall, as 
shown in the first column. The data for this column must be 
considered as approximate for the particular locality, being 
obtained from the published reports of the nearest meteorolo- 
gical stations. The distribution of the localities secured, as will 
be observed, a good representation of the different meteorological 
conditions occurring in Britain. The various kinds of soil, too, 
were fairly represented, as well as the variations in cropping, and 
in the treatment of the potato crop practised by a^iculturists. 

The season of 1874 was dry up till the end of July and the 
beginning of August, when frequent and sometimes heavy rains 
occurred. In the progress of my inspection of the crops I met 
with no disease till I passed over to Ireland. Thereafter, 
throughout Ireland and Scotland, and the north of England, I 
found the experimental crops diseased, except in Northumber- 
land and East Lothian. At Elgin some of Mr. YooFs general 
crop was affected by disease, but I was unable to detect any 
among the experimental plots, though it was found to be present 
in three kinds when the potatoes were raised, but then only to 
a very small extent. 

The disease appeared suddenly in Ireland, and spread with its 
wonted rapidity. In a few days after its appearance the fields 
in the south and west of Ireland were black. I visited Fermoy 
(Munster) on August 15th. The crops had been progressing 
satisfactorily till the beginning of the month. Until July 26th 
there had been no rain on the field in which the potatoes were 
growing since they were planted, but on that day there W’as a 
heavy shower, and showers occurred during several succeeding 
days. On August 4th the leaves of all the experimental crops, 
as well as of the regular crop, showed here and there the presence 
of disease ; and on the 15th I found that it had reached the 
tubers in spme.^^^s. When I reached Ballinasloe (Connaught^, 
on the iTth, of the injury from disease was greats. 

The field in whilpilhe were growing had been recently 

reclaimed from l»i(^,aud t^^almost a black peat. The whole of 
the plants were miiarkably:t%<>r<>us, but the foliage was exten- 
sively diseased^ and the tubers were also affected. The early 

4 
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sufiered more than the late varieties ; but when the crop was 
raised it was found that there was 21 per cent, of the early, 
and 27 per cent, of the late, diseased. At Moynalty (Leinster) 
the potatoes -were grown in lazy beds in a field which had been 
a neglected pasture for a great many years, and which was 
in very bad condition* On August 18th all the sorts were 
attacked by disease, the early again showing a greater injury 
that the late varieties. The disease first appeared in the 
potatoes growing under some large trees which bordered the 
field ; at the time of my visit the foliage in these patches was 
quite blackened. When the crop was raised more than a fifth 
of the late varieties were diseased, and a smaller proportion of the 
early ones. The potatoes were in a very fi[ourishing condition at 
Muilaghmore (Ulster), when I visited them on the 19th August, 
hut the disease had made its appearance some days before, and 
already it was visible on the foliage of all the plots as well as of 
the general crop. In the prosecution of my inspection I found 
the disease present in the plots at Longtown and Perth, and 
more extensively at Ayr. At Elgin some of the general crop 
was injured by the disease, but as 1 Have already stated I did 
not detect any trace of tbe disease at the stations in Northum- 
berland and East Lothian. 

The result of this visit to the various localities left no uncer- 
tainty as to the competition for the Society’s prizes, but it was 
determined to carry out the programme fixed upon. 

The condition of the crops as affected by the disease at the 
time they were raised is exhibited in the annexed (V.) and 
following (VI.) Tables : — 


Table VI. — Showing the percentage of Diseased Tubeks in the 
Elevex Localities where it was most severe, (1) in the Two, 
Early, (2) in the Foxtb Late, (8) in all Six Vabesties. 


Earlies. 

; Per. l! 

, centage. |; 

Per- ' 
cectage. ; 

Both Varieties. ' Lj5^ 

Ayr 


, Connaught .. 

27-1 

Connaught .. 

25-8 

Cuzaberland . 

i 2i'2 

Exeter .. .. 

24*9 

Ayr 

23-6 

South Wales . 

23*4 

South Wales .. 

22*4 

South Wales .. 

22-4 

Coxmaught 

i 21*7 

Leinster .. .. 

21-4 

Exeter .. .. 

20-9 

Munster .. . 

; lS-6 

Munster .. .. 

W-8 

Xieinster .* .. 

18-9 

Ulster 

lS-0 

' 

^ Munfi^r .. .. 

13;0 

Perth 

15-2 

; Ltancashire 

i' ) 

4*4 Jl CumberlaBd .. 

10-9 

Leinster .. . 

; 1^’® 1 

GumWlaad *. 


Uk^er, «• V .. , 

' 7*4 ^ 

North Wales . 

i 13'8 ! 

! Perth - 

8*4 1 

Perth 

VS 

Exeter .. , 

: is'O 1 

u Ulster .. .. 

■’ 1 

Lancashire 

65 

Lancashire 

10-7 

; North Wales '.i, ' 

0-0 i 

i 

1 

4-4 
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The only locality that entirely escaped the disease was Long 
Sutton, Lincolnshire. In the other localities not included in the 
above Table, traces of the disease were detected, varying some- 
what in extent. Stafford had the largest proportion, and the 
others followed in this order : — ^Kent, Northumberland, Esses, 
East Lothian, Yorkshire and, iastlj', Elgin, 

In examining the information already given in the Tables and 
body of this Report with the view of discovering, if it be 
possible, an explanation of the greater prevalence of the disease 
in some districts than in others, it is important to notice the 
common starting-point in these experiments, and where the 
different conditions and agencies come into operation. The seed- 
tubers were in every case of the same stocks, and they were 
carefully selected, and believed by their respective owners to 
be characterised by a remarkable freedom, if not entire immu- 
nity, from disease. Each of the six bags received by everj" 
grower contained the same weight of the same kind of seed. 
The differences of condition and treatment began when the seed 
came into the possession of the growers. 

When the crops were raised the greatest differences as to the 
disease were found to exist in the various localities. At Lincoln the 
whole of the experimental crops were entirely free from disease, 
and comparatively little was seen in any of the plots on the 
eastern side of Great Britain, while at Ayr three-fourths of one 
of the early varieties were diseased, and at Connaught a half of 
one of the late varieties, and all along the western districts of 
the kingdom the crops were extensively destroyed. It seems 
obvious from these well-marked differences that the kind of the 
seed-tubers, which were the same in all the localities, cannot be 
the efScient cause of the disease. We may consequently set 
aside all the notions, still to a considerable extent prevailing, 
that the disease itself is due to anything peculiar to the variety, 
as, for. instance, its supposed exhaustion from long cultivation of 
the t&bers. 

It should further be noted that the different varieties did not 
suffer from the disease to the same extent, but that under the 
same conditions there was, in the six kinds, great diversity in 
liability to disease. This fact is made apparent to the eye by 
the following diagram (p. 387). 

It will be observed that in the same field and with the same 
treatment the second suffered much more than the first early 
potato, while among the late varieties the fourth suffered the 
least, the sixth the most, and the third and the fifth were almost 
equally affected. Still further this relation of liability to 
disease persisted, witb an approach to uniformity, in the various 
localities, so that, as a rule, the fourth was the least affected bj 
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the disease, and the sixth the most. The tendency of these 
results is to support the opinion that a potato may he found 
which will successfully resist the disease. In the crops at 
Exeter, South Wales, Connaught and Leinster, the fourth late 
potato suflFered to the extent of only 11*6 per cent., while the 
sixth in the same four localities suffered no less than 43*8 per 

DiAGEAai sho^g the Percestagb of Diseased to Healtbt Tubees in the different 
Localeoes in all the Yasietzes which In any locality had more than 10 per cent 
of Tabers diseased. 


Per cent, 
of 

diseased 

Tabers. 



COKPXTI^G PomoES. 
XiOClLirtES. 3 


i 

4 5 
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of 
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6 Tubers. 
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63 
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15 

40 


36 

25 

SO 

15 

16 

5 


cent. The external conditions being the same to each of the 
kinds in each locality, it appears that the power to resist the 
attack of the fungus is due to some inherent property in the 
plant which is common to all the plants of the variety. What- 
ever this property is, there seems no reason to doubt that -a 
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difference which has shown itseK so obviously in these localities 
may he found in some varieties sufiSciently pronounced to free 
them altogether from the attack of the disease. 

I have made a microscopical examination of the leaf epi- 
dermis of the six kinds of potato with the view of ascertaining 
whether any character could be detected which might explain 
the freer access of the spores to one variety than to others. The 
upper surface of the leaf is sparsely covered with short curved 
hairs, which rise irregularly from the epidermal cells. These 
hairs are almost entirely confined on the under surface to the 
veins and their various and minute ramifications. The epider- 
mis of the spaces between the veins gives off some scattered 
glandular hairs, composed of a small round transparent ball 
supported on a short jointed stalk. In none of the varieties are 
these hairs sufficiently numerous to prevent the spores lodging 
on the surface of the epidermis. The leaves of the two early 
potatoes are most densely covered with both kinds of hairs. I 
found no appreciable difference in the four late varieties. 

In looking, then, at the conditions natural or applied under 
which the crops were grown, we may hope to find in them some 
help towards understanding the remarkable differences that are 
exhibited in the tables. 

We may at once dismiss the soils firom our consideration, 
seeing that the disease was severe as well on the peat of Con- 
naught as on the loam of Ayr and South Wales, and the stiff 
clay of Exeter, while similar soils in other localities were free 
from the malady. 

The information supplied by growers of potatoes led Mr. 
Jenkins, in his recent Report, to suggest the probability of the 
fungus which produces the disease being parasitic during part of 
its life on some other cultivated crop. As parasitic fungi, which, 
as far as the knowledge of them has been ascertained, might be 
related to the Perono^ora of the potato, had been found on wheat* 
and clover,t and as the potatoes that escaped disease, in the re- 
turns on which his report was based, followed green crops, Mr. 
Jenkins recommended that observations should be instituted with 
the view of determining whether potatoes following wheat, and 
especially clover, were more liable to disease. Professor Farlow 
has, as we have seen, recommended the prosecution of similar 
inquiries in America. Last year’s experimental crops do not 
give any support to the suggestion of Mr. Jenkins. In two 
localities, Staffordshire and Lancashire, the potatoes followed 
clover, and though in both places disease was found to have 

♦ ‘Journal of the Eoyal Agricnltnial Sqpiety,* second series, voL to. (1872), 
p. 213. 

t Ibid., Tol. s. (1874), p, 515. 
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attacked all the kinds of potatoes, it was only to a small extents 
In the majority of cases, as was to be expected, the potatoes 
followed crops of cereals; in the localities where the disease 
chiefly pre%"ailed there were oats, but at Exeter the preceding 
crop was wheat. In one place, South' Wales, they followed 
turnips, and here the potatoes suffered considerably from 
disease. As far, then, as these experimental plots throw any 
light on the subject, it appears, — 1, that the oospores of the 
fungus do not exist in the tuber, as has already been fairly 
demonstrated by the many careful investigators who have 
failed to discover them in the tubers they have examined for 
this purpose ; and, 2, that the oospores are not produced in the 
plants of previous crops. These side lights may help to the 
discovery of the wanting link or links in the history of the 
fungus, but we must look to the labours of the cryptogamic 
botanist for satisfactory information, and it is matter of 
congratulation that the Royal Agricultural Society have been so 
fortunate as to secure the co-operation of Professor De Bary in 
this work. 

The presence of the disease is ascribed by many to the use of 
certain manures. Artificial manures, guano, and farmyard- 
manure are respectively condemned by different growers, each 
without any sufficient reason ; while particular manures are put 
forward as specifics against the disease, as well as advantageous 
to the crop. If the hitherto undetected oospores of the fungi were 
introduced to the potato field with the manures, it is obvious 
that artificial manures from the methods of their production 
must be entirely free from these bodies. In three localities 
artificial manures only were applied to the crops, but the results 
do not hold out any hope that in this direction security may be 
obtained. At Exeter 2 cwt of nitrate of soda, and 3 cwt. of dis- 
solved bones were applied per acre, but a quarter of the late varie- 
ties were diseased. The early potatoes escaped with a smaller 
proportion, but this was due to the fact that they had ripened, 
and the foliage of most of them had completely disappeared 
before tbe disease showed itself in the last week of August, It 
is certain, moreover, that the full extent of the disease was not 
detected at Exeter»when the crops were raised, as the day was 
showery, and the tenacious clay of the field in which they grew 
so adhered to the tubers that it was impossible, without washing 
every potato, to separate completely the diseas^ from the sound 
tubers. At Kent the only manure employed w^ half a. ton to 
the acre of Odam’s Potato Manure, and though the injury here 
wras slight all the varieties as well as the general crop suffered 
from £sease. At Bedfordshire seventy bushels of soot per 
acre were applied, and the crops were almost fiee from disease. 



390 Remits of the Comj^tiiion of 1874, 

In the seventeen other localities the chief manure employed 
was farmyard-dung. This manure might be the medium 
of introducing the disease as the oospores of fungi are re- 
markably indestructible and might resist the destructive 
action of the dunghill, and even pass, without losing their 
vital powers, through the alimentary canal of animals* There 
is, however, no indication in last yearns experiments that 
the appearance of the fungus had any connection with farmyard- 
manure. Lincoln, with ten tons per acre, was entirely free 
from disease, and Yorkshire with fifteen tons, and East Lothian 
with twenty-five tons, were but slightly affected, while similar 
quantities were employed in localities which suffered heavily. 

The result of Dr. Voelcker’s experiments at Carlisle,* showing 
that the kind of manure had no appreciable influence on the pre- 
sence or extent of the disease, is confirmed by the experiments 
of last year. 

If we divide the twenty localities into two groups, the one 
containing the places where the disease occurred to any appre- 
ciable extent, and the other, those that were more or less com- 
pletely free from it, it will be observed that they arrange them- 
selves geographically, the first group being all (excepting Perth) 
on the west side of the United Kingdom, while the second are on 
the eastern side- This grouping does not, of course, depend on 
temperature, soil, or method of cultivation, as there is nothing 
in common among the members of each group in regard to these 
points. But the two have each a somewhat close agreement in 
regard to the rainfall, the amount on the western side being 
much greater than on the eastern, consequently this division 
gives us for the eastern stations the smallest amount of disease 
and the least rainfall, and for those on the western side the 
largest amount of disease and the heaviest rainfall. We have 
already seen that as long as the season continued dry the potato 
crops were healthy, and that the disease immediately succeeded 
the heavy rains. There , can be no doubt that the appearance 
and progress of the disease is intimately connected with the 
amount of moisture present in the atmosphere. Now that the 
fungus (JPeranospora infestans, Mont.) has taken possession of 
our countiy, its spores abound in our air, and are ready to 
germinate whenever the .proper conditions are present. As 
grain does not grow when stored in the barn, and deprived of 
moisture, so the spores of this fungus cannot germinate without 
a supply of moisture. They may rest on the surface of the 
leaves of the potato and remain perfectly harmless if the air 
contains no free moisture, for they can obtain none from the 


* ‘ Journal of the Boyal Agriculiuial Society,* vol. xxviii., p. 516. 
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interior of the plant as long as they are external to it. In July 
or August, when the "warm atmosphere drinks up to saturation 
the rain that has fallen, any slight reduction of the temperature, 
like that caused by the setting of the sun, sets free a certain 
amount of water vapour ; the spores are able to appropriate what 
they require of this vapour, and begin their active life by 
pushing out a small process or thread- Of all the spores which 
thus germinate only those that are in dose relation to the host- 
plant are able to maintain their life. Stone and earth afford no 
nourishment to the young plant of the Peromspora^ nor even 
the leaves and stems of any of the plants on the surface of which 
it may germinate, unless these belong to the potato. But 
when the small thread from the spore has pushed its way 
through a stomate or penetrated the skin, it obtains possession 
of a supply of food and moisture suited to all its needs, and 
speedily developes, destroying the plant in its progress, and 
throwing into the air myriads of new spores to spread the 
malady among the neighbours of its host. 

The successful cultivation of the potato in relation to disease 
is then, judging from our previous knowledge and from the 
results of last year’s experiments, really the problem of com- 
bating the free atmospheric moisture, a battle whose issue is not 
uncertain. And as we cannot cope with this adversary, we 
shall, yielding to circumstances, probably see the cultivation of 
the potato travelling eastwards to the districts in our island 
where the rainfall is small, and the soil is naturally or artifi- 
cially well-drained. Whenever the crops in the west can be 
secured before the July rains set in, there is no risk. At Ayr 
Mr, W*allace grows early potatoes extensively for the markets in 
the centre of England, and no crop could he more safe or pro- 
fitable when thus managed. But the same field which yielded, 
early in the season, a heavy crop of perfectly healthy but 
izxunature tubers, produced in the autumn a crop of ripe potatoes 
in which, in one of the varieties, three-fourths were ^seased, 
while the whole six varieties were injured on the average to 
the extent of very nearly one quarter. 

The experiments of last year may supply information as to 
the best conditions under which the potato can be grown. Does 
the exact information contained in the schedules of the growers 
and the judges throw any light on the great differences in the 
actual yield of each hundredweight of seed^ or in the estimated 
yield per acre? The resalts of the experiments in zelatioh to 
the amount of crop produced is exhibited in the Table (VII.) 
inserted opposite page 385. 

The most obvious fact on the face of dais Table is that, with 
few exceptions, the varieties selected by each grower for bis 
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general crop yield a larger return than any of the competing 
potatoes. The early kinds cannot, of course, be fairly contrasted 
with late potatoes in respect of weight of crop. But it may be 
noticed that in each locality the produce of the early varieties 
and of No. 5 late were greatly below the general crop ; that in 
four localities (Stafford, York, South Wales, and North Wales) 
the produce of No, 3 was heavier ; in two localities (Kent and 
North Wales) the produce of No. 4 was heavier; and in one 
locality (Lancashire) the produce of No. 6 was heavier than that of 
the ordinary crops in these various localities. Returns respecting 
the general crops were received from only twelve out of the twenty 
localities. At Ayr the general crop was taken out of the ground 
long before maturity ; and at Perth the general crop had been 
raised, without taking any notice of the produce per acre, before 
it was known to Colonel Ogiivie that this information was wanted. 
The gross yield of the competing potatoes and of the general 
crop in these twelve localities is shown in the following 
Table : — 

Table TIIL — Showing the Estimated Pboduce of the Expeeimbstal 
Potatoes, and the Actual Peoduce of the Gekebal Crop per Acre in 
the Twelve Localities from which information has been obtained. 

Tons, cwt lbs, 

No. 1, Earlv .. 45 19 43 

„ 2, Earlv 31 10 0 

„ 3, Late 12$ 10 0 

„ 4, Late 96 15 47 

„ 5, hate 8Q 15 106 

„ 6, Late 82 6 10 

General Crop 126 10 16 

li we except from this Table the extraordinary crop of No. 3, 
which Mr. Brawn raised at Sandhills, Staffordshire, which raises 
the total yield of that variety to a higher figure than the general 
crop, it becomes obvious that the farmers who assisted the Society 
are in possession of potatoes which yield, in their various locali- 
ties,. heavier crops than, with similar treatment, they have been 
able to obtain from any of the competing varieties.' 

The great differences exhibited in the Table in the actual 
produce of the one hundredweight of seed is very remarkable. 
In the first early, under the caraM farming of Mr. Campbell, at 
Fermoy, there is a yield of only 88 lbs., or about three-quarters 
of the seed planted, while in Ulster Miss Rose obtained a 
crop vireighing 10 cwt. 60 lbs. Again, at Morpeth a yield of 
1 cwt. 54 lbs. was obtained from the seed of No. 4 late, while on 
the other side of the country, at Ayr, the same seed produced 
14 cwt 18 lbs. It is obvious from these and similar facts ex- 
hibited in the Table that all the varieties of potatoes axe not 
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equally suitable to the different conditions of soil and cultivation 
met with in Britain. This is farther confirmed by the fact 
already noticed that the competing potatoes in almost every case 
yielded a smaller produce than the varieties cultivated for the 
.general crop in each locality. 

In examining the conditions under which the best crops have 
been produced in the various localities, it is extremely difficult to 
discover any conditions that are common to several of them. 
There are in these experiments an amount of certain data which 
might be expected to supply materials for trustworthy deduc- 
tions ; but we discover, as is so often the case in agricultural 
experiments, many unaccountable anomalies. The agreements 
and differences should be most obvious when the localities pro- 
ducing the heaviest crops are contrasted with those producing 
the lightest. I have accordingly placed in Tables IX, and 
X, (pa^ 394) the five localities with the heaviest, and the five 
with the lightest crops. 

The five localities yielding the heaviest return of seed produced 
also the heaviest estimated crop per acre, with the exception of 
Bedford, where the size of the plot was unusually large. But 
though the plot was large, the average space for each sett was 
not more than 2*8 sqnare feet, so that the division of the seed- 
tubers to form a large number of setts, while it produced a con- 
siderable return in weight for the weight of seed, yielded the 
comparatively small return of 4^ tons per acre. The seed- 
potatoes were cut under Mr. Cooking’s instructions into as many 
pieces as could be obtained, so that each piece should have 
two eyes. The weight of the crop at Bedford was considerably 
affect^ by the very dry summer, which stopped the growth of ' 
the tubers before thej* attained their full size. When the rain 
came the foliage of the early potatoes was dead ; but that of the 
late varieties was still green and active, and in all of these a new 
formation of tubers began, either by the addition of a new portion 
to tbe apex of the already formed tuber, or more firequently by 
the throwing out from its buds or eyes of several new tubers. 
Half the weight of the crop at Bedford was due to these later- 
formed tubers. In several other localities in England the crops 
were similarly but not so extensively affected as at Bedford, 
The aerial portion of the early potatoes at Bedford being, as has 
been said, completely dead, tbe rains caus^ many of the tubers 
to sprout. It appears, then, from the resets of the experiment 
at Bedford, that a large number of small setts do not produce so 
heavy a crop per acre as the same weight of planted in 
large setts. This is strikingly confiimi^ in Brawn’s crop 
at Stafford, where, from cutting few oi seed-tubers, the 
hundredweight of seed occupied, on an avera^, only 5f poles. 
The yield of 51 J cwt. for the 4 cwt. of seed is a large return ; 
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but 18 tons per acre, on an average of the four late varieties? 
and 27 tons for one of these varieties (No. 3), are remarkably 
heavy yields. On the other hand, at Ayr, the same quantity 
of seed, planted nearly three times the space, and while a heavier 
yield, weight for weight, was secured, the estimated produce, 
per acre, fell to 8f tons. 

It appears then from these and other instances, which an 
examination of the Tables will show, that the potato which 
starts with a large supply of food in the tuber, and secures by 
its help a good hold on the soil and a good mass of foliage in 
the air, prepuces the most remunerative crop. The multiplication 
of the seed in these experimental crops by cutting the tubers, 
means, of course, nearly the same as occupying a large plot ; for 
as the apace allowed by the different growers for each sett was 
tolerably uniform, and as the number of seed-tubers was practi- 
cally the same throughout, the necessity for a large plot was due 
to an artificially increased number of setts. The Tables in this 
view confirm the conclusion already stated, that a given weight 
of seed may be so spread out as greatly to reduce the yield, per 
acre, of the crop, even though the setts are not widely separated, 
but placed at a moderate and uniform distance from each other. 

The average space allowed to each sett is from 2^ to 3 square 
feet. This is somewhat more than the space which Mr. Maw 
determined to be the most profitable distance. His experiments 
showed that to give more than 2 square feet to each sett, gave 
no advantage in the shape of an increase of weight- It deserves 
the consideration of growers, in the face of his results, whether 
too large a space is not given to each sett, and the produce, per 
acre, accordingly reduced. Thus, to take the most extreme case 
in these experiments, had only 2 square feet been given to each 
sett in the Essex locality, the produce of No. 3 late might have 
been 16 instead of 7 tons. 

The varieties of soil supply no sufficient explanation of the 
difference in amount of produce, although the richest soils exist 
in the localities which produced the heaviest crops. 

It is still more remarkable that heavy manuring has not pro- 
duced a corresponding result in the weight of crop. The experi- 
ments of Dr. Voelcker and the experience of growers point to 
the dung of the farmyard as the best potato-manure. Neverthe- 
less, we notice that 40 tons of this manure, with 5 cwt. of super- 
phosphate applied as a top^essing, produced 5 tons per acre in 
Munster, while 25 tons, without any artificial manures, gave, a 
crop of 18 tons per acre in Staffordshire. bowery, certain ^ 

that the most successful potato-grbwm uae> large amount of* 
manure. . 

Soie.—By a printS’s error in Table lY., Leiaster audlJbter are hambered 18 
and 19, instead of 19 and 20 as in i^e other tables. 
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XV , — Note on Mr. W. G. Smithes Discovery of the Rest^Spores 
of the Potato-Fungus. By W. Cabeuthebs, F.R.S.5 Con- 
sultiag Botanist to the Society* 

5incse the preceding Report was in print the hiatus in the life- 
history of the potato-fungus has been filled up by the discoveries 
-of Mr* W. G. Smith, F.L.S., which has been communicated to 
the Scientific Committee of the Royal Horticultural Society, and 
for which their author has received that Society’s gold medal. 
The structure and life of the Perono^ora infestam^ Mont., as 
found on the foliage, haulm, and tubers of infested potatoes, were 
previously well known and had been frequently described ; but 
the conditions under which the life of the parasite is continued 
from the autumn to the following summer have been the sub- 
ject of frequent, persevering, but hitherto unsuccessful research. 
At the instigation of the Royal Agricultural Society, Professor 
De Bary has renewed his investigations in this direction, and 
has arrived at important though yet unpublished results. So 
obscure has this part of the life of the fungus been that some 
investigators have doubted urbetber the plant was a true Perono- 
spora at all, and whether the desired ii^ormation w'ould not be 
discovered in some well-known fungus parasitic on a different 
group of plants from the potato, and whose connection with the 
fungus of the potato disease had not been suspected. 

The importance of Mr* Smith’s discovery is all the greater 
that the subject was surrounded with so much obscurity. 

By the help of the engraving prepared for these pages by ilr. 
Smith himself, and of specimens that Mr. Smith has placed at 
my disposal, 1 am able to place before my readers the result of 
his addition to our knowledge. 

It was in investigating the new aspect which the disease 
had assumed in some, especially in some American, varieties 
of potato that Mr, Smith discovered the rest-spores. With the 
view of separating the tissues for more exact examination, he 
placed in water some of the diseased leaves obtained from plants 
grown at Chiswick, He observed that the mycelium grew with 
, greater rapidity in the water, and after ten days he found it 
producing a large number of minute spherical bodies of tw’o 
kinds, the one considerably smaller than the other. He further 
ohsen^ed specimens in which the already known fruits of Pero- 
no^oora infestans were growing from the same mycelium as the * 
newly-discovered bodies. One of these specimens is dmwn 
in our illustration. There consequently remained with him no 



Wjosliad.nat del. 


-mncspira infestms^ Hont SbowJng^ tlie aaearaal reprodwetioii >7 ^inple s|»res «nd liy swim- 
spores, with the free loospores which have esceiwd from the, ceil the ; end also 

sexual reproduction by entberliUe end oosenie ^prodnetnf the re 8 t> 4 p^ « ooemore. Ihniwn 
from the stem of the Chiswick plants by Mr, W. O. Smith, MfLS ' MagDlSed 200 dimeters. , 

These bodies exactly correspond with the sexual organs that 
De Barj had already described in several species of Permmp&ra 
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under the name of oogonia for the larger, and antheridia for the 
smaller bodies. Mr. Smith perceived that he had discovered 
the sexual organs in this species of Permospora^ and continuing 
his observations he traced the relation between the two bodies. 
He observed the small antheridia attaching themselves to the 
oogonia, and fertilising them, bj discharging part of their 
contents into the larger cells through a small tube which was 
protruded into the substance of the oogonia. The growth of the 
fertilised oogonium, now called an oospore, was traced bj him 
until it arrived at maturity, when it is a spWical body covered 
with warts or coarse reticulations and of a black-brown colour. 
It is but slightly larger than the cells of the leaf, being about 
one-thousandth of an inch in diameter. 

When the rest-spores are matnre, they separate themselves 
from the mycelium on which they grew, and lie as free bodies 
in the substance of the potato. And when in coarse of time the 
whole of the plant perishes, these small hardy bodies remain, 
able to endure through the winter, and ready to renew the life of 
the destructive fungus with the restored vegetable life of another 
year. 

Mr, Smith has found the rest-spores in the haulm and tuber 
as well as in the leaf. 

Having thus discovered the means by which the fungus main- 
tains its life through the winter, we are able to look at the 
question of the possibility of doing something efiSciently to 
mitigate if not destroy the evil. The malady which so exten- 
sively destroyed the silk-worms in the south of Europe some 
years ago, was unconsciously augmented by the producers throw- 
ing the dead worms together and keeping them within the 
establishment, thus increasing the conditions favourable to the 
growth of the fungus, and to the unlimited development of the 
spores. It was not until, by the advice of botanists, they cleared 
away from their silk-worm houses every dead insect and withered 
leaf, and cleaned the walls, that they got any mastery over the 
disease. So we have been unconsciously harbouring the potato 
disease in permitting the haulm and foliage to decay on the 
field or in dungheaps, which left the undecajing oospores behind 
ready to start into life when the proper conditions were present. 
Every care now should be taken to destroy by burning all 
diseased haulm ; and as diseased tubers also harbour the rest- 
spores, these should be utilised in some w'aj in which the spores 
could not be injurious, as by employing them in the manufacture 
of starch or British arrowroot A vigorous and universal attempt 
thus to deal with the fungus might now greatly reduce the future 
tiabiUty to and extent of the disease, though it can never, I fear, 
, ddiver us entiielj from it. 
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XVL — On the Chemical Composition of Phosphatic Minerals 
used for Agricultural Purposes. By Dr. Augustus Voelckeb, 
F.R.S., Consulting Chemist to the Society. 

In 1861 I published a paper in this Journal on * The Chemical 
Composition and Commercial Value of Phosphatic Materials 
used for Agricultural Purposes.’ In that paper I gave an 
account of all the more important native phosphates which at 
the time were known in commerce, and utilised by manufac- 
turers of artificial manures in the places of, or in addition to, 
cattle-bones, bone-ash from South America, and the refuse bone- 
charcoal or animal-black of sugar refiners. 

The extraordinarily rapid development of the manufacture of 
artificial manures — a branch of industrial pursuit almost im- 
known thirty years ago, — and the large demand for phosphatic 
raw materials, have given a powerful impetus to the search for 
phosphatic minerals in all parts of the world, and led to 
the discovery of numerous deposits of more or less agricultural 
value, which have found their way into England since the pub- 
lication of my paper in 1861. 

In England, coprolite diggings are no longer confined to Cam- 
bridgeshire and Suffolk, but are found also in the adjoining 
counties of Norfolk, Bedfordshire, and Buckinghamshire. 

In France extensive coprolite beds occur in great abundance, 
in the Ardennes and other districts ; and phosphatic nodules and 
fossils useful for agricultural purposes have likewise been lately 
discovered in the south of France as well as in the north. It is 
chiefly from the neighbourhood of Boulogne, in the north of 
France, that French coprolites are sent over to England. 

France further supplies. English manure-manufacturers with 
phosphorite, large deposits of which were discovered some years 
past in the Department of the Loire and Garonne. This deposit 
is known in commerce as French, or Bordeaux phosphate. It 
resembles in many respects the phosphorite which is found in 
Nassau, in the valley of the Lahn, and which is commercially 
known as German, or Lahn phosphate. 

Russia possesses extensive tracts of land in the Governmental 
department of Koursk, where coprolitic or phosphatic nodules 
occur in immense quantities. Russian coprolite beds are not 
as yet utilised to any extent j but there can be no doubt that 
they are of great importance to Russian agriculture, and doubt- 
less will be explored at no very remote period. 
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Spain and Portugal, in the course of the year, send us a good 
xnanj cargoes of phosphate. 

From Norway we receive from time to time a comparatively 
small amount of apatite ; and larger quantities of a crystallised 
or hard variety of apatite are sent to us from Canada, under the 
name of American or Canadian apatite. 

Another phosphatic mineral largely imported into England 
at the present time is Charleston, or South Carolina, land and 
river phosphate. 

From St. Domingo we obtain Alta Vela phosphate; and from 
the Redonda Island a crude phosphate of alumina which bears 
its name. 

Other phosphatic minerals, sometimes called rock-guano, are 
found in more or less considerable quantities in the small coral- 
islands of Sombrero, Navassa, St. Martin’s, Petro Keys, Aruba, 
and some other uninhabited small islands in the Caribbean. 
Sea. All these, and some other phosphatic minerals, have 
been, and still are, constantly referred to me for examina- 
tion. Probably nobody has had so many opportunities as I 
have of becoming acquainted with, or of obtaining a large ex- 
perience in, all kinds of phosphatic minerals which are actually 
utilised in the manufacture of superphosphates, and similar arti- 
ficial manures, which are produced in hundreds of thousands of 
tons annually in the numerous manure works all over England. 

As a sequel to my paper published in the pages of this. 
Journal in 1861,1 propose to give a brief account of a num- 
ber of phosphatic minerals wfaic^ at the time of the publication 
of my former paper, either had not been discovered, or were of 
interest only to scientific men. 

Whilst treating of the composition of some of the more 
recently discovered phosphatic minerals, and their value for 
agricultural purposes, it may not be amiss for me to refer to 
some of the minerals, analyses of 'which were given in my 
former paper. A few selected analyses, made by me during 
the last and preceding years, it is hoped may be found useful 
in showing the chemical character of the present supplies 
of coprolites, of Sombrero, Spanish, and one or two other 
phosphates. 

1. Fbexch Copboutes. 

Most of the phosphatic nodules which are known in England 
under the name of French coprolites are dug up in the neigh- 
bourhood of Boulogne. They are generally solid as Boulogne 

S lites, and are hardly distinguishable from some of those of 
or quality in Norfolk and Bedfordshire. Boulogne copro- 
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lites appear generally as dark grey or greenish-black coloured 
hard nodules ; some are small, and most of them are larger in 
size than Cambridge coprolites. The percentage of phosphate 
of lime in Boulogne coprolites seldom exceeds 46 per cent. ; it 
frequently falls below 45, and even to 40 per cent, and less, 
if the raised coprolites are not well washed and thoroughly dry 
before shipment. 

During the last year or two I have made a large number of 
analyses of French coprolites, from which I select the following 
complete ones : — 

Dbtailxd Composition of Boulogne Copbolztes. 



Ko.i. ; 

No. 2. 

Ko.3. 

So. 4. 1 

Ho. 5. 

Hoistiue .. .. 

•84 ‘ 

•79 

1*08 

1-18 ! 

1-74 

Water of oombinaiioii and lossi 

oaheatiiig 

^Phosphoric acid 

3-14 ; 

3*24 

3*08 

1-91 j 

1*04 

21*06 

21*27 

21-27 

20-70 f 

17-69 

Lime .. .. .. 

33-06 , 

35*38 

33*58 

30-41 i 

31-12 

tCarbonicacid 

3*55 ! 

5*25 

4*52 

3*94 j 

5*13 

Snlphoric aCid A 

6-81 j 

*89 

•90\ 

3-24 i 

( *85^ 

Plnoiine, and loss In analysis / 

2-08 

2-77j 

\ 4*96 

Magnesia i 

•58 i 

•25 

•69 


*56 

Oslde of iron 1 

2*89 ; 

8-63 

3*54 

! 

3*52 

Alumina | 

I 3*69 I 

3*66 

8*64 

1 

! 5-39 

4*94 

Insoluble siliceons matter .. 

24*98 . 

23-36 

! 24*93 

j 26-16 1 

28*45 


o 

o 

o 

o 

100*00 

1 100-00 

1 

I 100*00 i 

lOO-OO 

^Pqnal to tribasic phospbatel 

of lime j 

fEqnal to carbonate of lime 

j 

43-97 1 

8-07 ' 

! 

46-43 

U-93 

1 

! 46-43 

' 10*27 

( 

45*19 i 
8*95 

1 

38*61 

11-66 


It will be seen that Boulogne coprolites contain about one- 
fourth their weight of insoluble siliceous matter, and consider- 
able proportions of oxide of iron and alumina. Like most 
coprolites, they also contain a good deal of fluorine. On the 
whole, they are poorer in phosphate of lime, and richer in oxide 
of iron and alumina, than Cambridge coprolites. They re- 
semble closely in composition the inl’erior phosphatic nodules 
which at the present time are dug up in* Bedfordshire and in 
Norfolk. 

A superior variety of French coprolites is found in the v«dley 
of the Rhone, near Bellegarde, close to the Swiss frontier. , 

The following analyses, made in my laboratory, represent 
the chemical character of two samples of such coproHtes : — 
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CoMPOsmoN OP Two Samples op Scpbbioe !Feench Copeoutes. 



Ho. 2. 

Ho. 2. 

MhiRtiilv* ATii? Wftter Af /»ATn>>ii[iation 

2*79 

2*95 

♦Phosphoric acid .. .. 

25*10 

27*76 

Lime ' 

40*11 

41*88 

Oxide of iron and alumina .. .. V 

Pluoiine / 

U*38 

10*56 

tOarbonic acid, &c. .. { 

.. 

7*10 

Insoluble siliceous matter .. j 

17*62 

9*75 


100*00 

100-00 

♦Equal to tribasic phosphate of lime .. .. .. 

fEqaal to carbonate of lime 

51*79 

60*60 

36*14 


The sample No. 1 ws^s taken from a bed at Bellegarde, in 
the south of France, consisting almost entirely of various 
phosphatic fossils, such as numerous varieties of terehratula, 
belemnites, ammonites, and sea-urchins, in a more or less 
perfectly entire state. Both samples were much lighter in 
colour than"' Cambridge coprolites; they were also softer, and 
more leadilj" ground to powder. The second sample, it will 
be observed, contained about aS much phosphate of lime as 
first'-elass samples of Cambridge coprolxtes, and not much 
more carbonate of lime. 

Perhaps the most valuable coprolite deposits in France occur 
in the Ardennes; these deposits are as yet but paitially de- 
veloped. The cost of carriage is too great to render it probable 
that French coprolites, except those found close to the coast 
near Boulogne, will be largely exported into England. It is 
even doubtful whether the export of the latter will prove a 
paying speculation, for, as already stated, Boulogne coprolites as 
a rule smdom contain more than 45 per cent, of phosphate of 
lime, and they are too much impregnated with oxide of iron 
and alumina^ two constituents 'which considerably lower the 
commercial value which they otherwise would possess. They 
fetch ia the market a much lower price than go^ Cambridge, 
or Bedfordshire, or Norfolk coprolites ; and under present con- 
ditions the importation of Boulogne coprolites into England, at 
the best, leaves but a scanty profit, to dealers and exporters. 

The composition of French coprolites varies to some extent, 
as will be seen by the subjoined Table showing the general 
composition of several cargoes, samples of which have been sent 
to me for analysis : — : 
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Gbnebal Composition of Fsench Boulogne Gopbolites. 


I Ko. X. 

No. 2. 

No. 8. 

i No. 4. 

No. 5. 

: No. 6. 

No. 7. 

■■ 

Moisture \ 

Water of combination, &c. / 

1 

3-86 

< -84 
18-14 

1-15 

1-70 

1 

1 2-14/ 

3*38 

; 3-92 

1 

3-09 

^Phosphoric acid 

19*82 

21-06 

1 

21-15 

i 18-68 j 

1 20-51 

i 20-48 

22-57 

y.ime 

30*52 

33-06 1 

33-71 

} 81-15 ’ 

^ 32-67 

1 31-38 

33*92 

Oside of iron, alumina, etc. 

' 19*10 , 

16-92 1 

16-93 

: 19-54 j 

i ' 

20*04 

! 18*17 

14*88 

Insoluble siliceous matter 

j 26*70 

i 24-98 

25-36 

I 27-50 

1 23-40 

j 26 - 05 

25*54 


;ioo-oo 100-00 ;ioo-oo lioo-oo ,100*00 

I ' — 


100-00 




44*0i 


40*67 44-77 

i 


44-71 


100-00 


^•27 


2. Russian Copboutes. 

Russia, I am informed, possesses an immense tract of land in 
the Governmental department of Koorsk, where phosphatic 
nodules are found in large quantities. In appearance the 
samples of Russian coprolites wluch have come under my notice 
can hardly be distinguished from specimens of the coprolitic 
deposits in Bedfordshire. I have made only a single analysis 
of Russian coprolites, which yielded the following results : — 

C<mipo$ition of a Sample of Russian Coprolites, 


Moisture asd water of combmation .• .. .. 3*55 

^Phosphoric acid .. 22*42 

Lime 33*84 

Oxide of iron» < alumimi, fiaoriue^ carbonic acid, &c. 9 * 94 
Insoluble siliceous msUter .. .. .. .. 30*25 


100-00 

* Equal to iribasic phosphate of lizne .. .. 48*94 


This sample, it will be seen, contained in round numbers 49 
per cent, of phosphate of lime, and about one-tbird its weight 
of insoluble siliceous matter. It bad a dark-brown colour, and 
contained apparently a good deal of oxide of iron and fluoride 
of calcium, but not much carbonate of lime. 

3. English Comohvsm. 

In the former pamr, already quoted, I published i^vers4 de- 
tailed analyses of Cambridge and ShfTolk cbprdlites, tn 'which 
the reader is referred. 

Cambridgeshire still furnishes considexaUe supplies of the 
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best description of pbospbatic nodules^ as the following analyses 
of recent cargoes will show ; — 


Genbbal Composition of Cambbedge Copboutes. 


1 

No. 1. 1 

No* 2. 

Bo.3v 

No. 4. 

Moisture 

2*30 J 

3*79 

1 1*19 

i-ia 

'Water of combination, &c. 

1-50 1 

1 

\ 1*99 

2*87 

"^Phosphoric add 

2G-05 j 

29*14 

25-80 

26-15 

TJntft ,, 

43*68 j 

45*05 

41-47 

41-91 

Oxide of iron and alumina 

18*70 j 

19*68 1 

19*42 

17*84 

Insoluble siliceous matter 

7*77 . 

2*34 ; 

- 1 

10*13 

10*10 


100-00 

100*00 : 

100-00 

100*00 

*Equal to iribasic phosphate of lime .. 

i 

56*87 1 

63*60 j 

56-32 

57*08 


The sample No* 2 is nnusually rich in phosphate of lime, 
the three other samples fairly represent the average composition 
of the present supply of good Cambridge coprolites* 

Besides Cambridgeshire and Suffolk, the counties of Norfolk, 
Bedford, and Buckingham produce phosphatic nodules of various 
degrees of value to the manure-manufacturer. The following 
analysis represents the chemical character of a good sample of 
Bedfordshire coprolites : — 

General Composition of BedfardsJure Coprolites^ 


Moisture and water of combination 3*35 

*Phospboric acid .. 23' 47 

Lime .. „ 36*29 

Oxide of iron .. .. .. 5*o9 

Alumina, magnesia and fluorine 7*24 

tCarbonic acid 3*45 

Insoluble siliceous matter 20*81 


100*00 

* Equal to tribasic phosphate of lime .. .. 51*24 

t Equal to carbonate of lime .. .. .. .. 7*84 


Most of the diggings in Bedfordshire furnish brown-coloured 
coprolites, containing a good deal of oxide of iron, and resem- 
bling in their chemical character Suffolk coprolites. 

As a matter of curiosity, I quote an analysis of some beautiful 
specimens of fossil wood, 'which I found in a cargo of Bedford- 
Bidre coprolites 
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Composition of Fossil Pho^Jiaiic Wood found in Bedfordshire 
Ccj^olUe Beds. 


Moisture 1*12 

Organic matter and water of combination .. 3*49 

Lime * 47*75 

"'Phosphoric acid 32*96 

Oxide of iron and alnmina, carbonic acid, &c. ... 10*49 

Insoluble siliceous matter 4*19 


100*00 

* Equal to tribasic phosphate of lime .. •. 71*95 


The structure of the wood was most distinctly preserved. It 
will be seen that the fossilised wood had lost alnlost all its 
organic matter, and that it had been replaced mainly by phos- 
phate of lime ; the specimen analysed by me contained as much 
as 72 per cent, of phosphate of lime, and, comparatively speak- 
ing, little siliceous matter, and oxide of iron and alumina, 

4. WeI/SH OB SiLUEIAlS- PfiOSPHATE. 

Phosphatic minerals were discovered some years ago in several 
places in North Wales. The phosphatic deposits occur not far 
trom the lead-bearing clay-slate districts of Llangynag. The 
rocks are Silurian, of the Llandeilo series, and the phosphatic 
minerals occur in clay-slate. The slate contains merely traces 
of phosphoric acid, has a dark colour in some places, and, like 
most clay-slates, contains iron pyrites. 

Mr. Hope Jones, of Hooton, Cheshire, has, I believe, the merit 
of having first directed attention to an extensive deposit of 
phosphatic minerals, which he discovered, whilst searching for 
other minerals, in the neighbourhood of a place called Cwmgynen, 
about twenty miles west of Oswestry, The strata (clay-slate) in 
this locality contain several beds of contemporaneous felspathic 
asb and scoriae ; and the usual fossils of the Llandeilo series 
are found, but not in great numbers. Mr. Hope Jones has 
traced the phosphatic b^s a long distance, and has found them 
continuous for about two miles. 

I have myself visited the phosphate mine at Cwmgynen, and 
also some other mines in the same locality where the Welsh 
phosphates are found. • 

The strataof the district are vertical, and the mine at Cwmgynen 
has a good natural drainage to a depth of about 500 feet it 
can be economically work^ in galleries for pho^hatic lime- 
stone and black phosphatic sbale. A true yein or fissure, con- 
taining mica and metallic deposits, separates the phosphatic 
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limestone from the black pbospbatic shale. The vein and ac- 
companying phosphatic deposits run east and west. 

The bla^ phosphatic slate or band is fully 18 inches thick, 
and the limestone-bed from 8 feet 6 inches to 9 feet. The vein 
which separates the two deposits from each other is 14 to 16 
inches wide, and filled partially with white pipe-clay, calcareous 
spar, and copper and iron pyrites. 

Since the discovery of the phosphate mine at Cwmgynen, 
others of a similar character have been found in North Wales ; 
and to some extent Silurian phosphate has made its way into 
the hands of manufacturers of superphosphate of lime. The 
proportion of phosphoric acid in the black shale of Cwmgynen 
varies greatly. Towards the summit of the hill it is not 
nearly so rich in phosphoric acid as at a lower level, where 
it appears in compact masses, free from carbonate of lime, 
and containing but little iron pyrites, of which considerable 
proportions occur in the shale firom a higher level. 

A specimen taken horn a compact block from the lower level 
of the mine, and weighing about 1 cwt,, on analysis gave the 
following results : — 


Oigauic matter and loss on heating (cliiefiy graphite) 3*98 

•Phosphoric acid ^29*6T 

bime * .. •• .. .. 37*16 

Hagne^ .. .. ; *. .. .. *14 

Oxide of iron .. .. .. .. 1*07 

, Alumina, fiuorine, and loss in analysis .. .. .. 5*84 

Insoluble rilioeons matter .» .. 22*14 


, 100-00 

♦Espial to trihasie phosphate irfliine .. .. 64*77 

In this specimen of Silurian phosphatic shale no iron pyrites 
was visible to the naked eye, and a$l it contained but little 
iron, iron pyrites cannot have Wn present in appreciable quan- 
tities. It was also free from carbonate of lime; and besides 
black carbon, insoluble shale, alumina, and some fluoride of cal- 
dnm, it contained the larpst percentage of phosphate of lime 
which . I ever found in picked samples from the Cwmgynen 
mine. In some places the black shale contains only from 25 to 30 
per^nt of phosphate of lime. As already stated, it varies greatly 
in composition at different depths of the mine. The black shale, 
moreover, passes gmdually into the phosphatic limestone-bed, 
and in places contains from 10 to 15 per cent of carbonate of 
lime and magnesia. 
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The following analyses of selected specimens of black shale 
from the mine at Cwmgynen in North Wales are illustrations of 
the variable character of this phosphatic mineral : — 

Composition op Foub Sampi.es op Black Silueian Shale. 


Organic matter and loss 
on heating ( chiefly black | 
carbon or graphite) .. j 
♦Phosphoric ada . . . , ' 

Lime .. .. .. .. 

Ma^^esis 

Oxide of iron .. *. .. 

Alumina, flnorine .. .. 

Carbonic acid, and loss . . 
turn .. 3*51\ Iron \ 
Sulphur .. d'Ofl/pyritesj 
Sulphorfc acid .. .. 

Inaoluble siliceous matter 




6-16 


4*87 

6*25 

3*67 

25-35 


24-78 

23-31 

26-88 

33*58 


35-98 

28-19 

35-36 

} *31 


•IS 

5-22 

•26 

: 1*01\ 


1-08 

/ -58 

1-89 

1-06/ 


\ 1-21 

5-38 

.. 



12-01 


[ 7-52 

/3-65] 

14-19! 

[ 7-84 

{Ml} 

3*62 

•17 , 


*21 i 

*16 


21-84 1 


25-11 i 

20-28 

22-94 

|ioo*oo j 


100-00 1 

. 1 

100-00 

100-00 

y 35-62 1 


50-08 I 

51-02 

58*68 


The specimens No. 1 and No. 2, it will be seen, contained 
over 7 per cent, of iron pyrites ; No. 3, 2f per cent ; and No. 4, 
about per cent. Three of the specimens contained but little 
carbonate of lime, and merely traces of magnesia, whilst that 
marked No. 3 contained a good deal of carbonate of lime and 
magnesia. 

I fear there are considerable difficulties in the way of working 
these North Wales mines in which Silurian phosphatic black 
shale occurs, so as to yield a phosphate of sufficient value to 
be a marketable commodity, m most places it is found to be 
practically impossible to separate effectually the richer from the 
worthless or quite inferior phosphatic shales and limestone ; and 
in consequence the average specimens of the Welsh or Silurian 
phosphate mines often turn out very poor in phosphate of lime, 
and much impregnated with oxide of iron and alumina, carbonate 
of lime, and similar , objectionable impurities, which lower the 
commercial value of the mineral. Silurian or Welsh, phosphate, 
therefore, in many places cannot be worked with economical 
advantage. 

Two cargcHsamples of Welsh or Silurian phoiqphate malysed 
by me yielded the following xesults 
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CouFOsmoN OF Two Ca&go>S.&hpx.£S of SiLinEtiAN Phosphate. 



Ho.X. 

Ho. 2. 

Organic maiter, and loss on heating .. .. .. 

^Phosphoric acid 

T.imft ,, ,, 

4-89 

18*67 

26*37 

26*06 

24*01 

3*21 

13*14 

26*52 

29*65 

27*48 

Oxides of iron and alnmina, dnorine, carbonic 1 

add, &€. j 

Insoluble siliceous matter 

♦ Eq[ual to tribasic phosphate of lime .. .. 

1 100-00 

1 100-00 

! 40-75 

1 

j 28-08 


Mineral phosphates containing not more than the percentage 
of phosphate of lime which I found in these cargoes, and so 
large a proportion of oxide of iron and alumina, are hardly 
saleable in this country, and other samples which passed through 
my hands I found still poorer in quality. 

Immense quantities of phosphatic shale unquestionably exist 
in North Wales ; but the attempts to raise this mineral, I believe, 
have not hitherto been successful commercially, either to indi- 
viduals, or to limited liability companies which have been formed 
for the purpose of exploring the mines. 

5. Cakadia:x Phosphate. 

Canadian phosphate is a variety of apatite which occurs in 
more or less distinct crystalline masses, or in crystals of a light 
green colour. It is found in large quantities in Canada, and 
occurs in fissures of granitic rocks, generally associated with 
gneiss or mica- slate. Usually it reaches this country in hard 
and hiSavy pieces, varying in size, and weighing from |^lb. 
to 3 lb. and upwards. Occasionally perfect crystals in the 
shape of six-sided prisms may be picked out firom cargoes of 
Canadian apatite. These crystals have a light green colour, 
and glassnlike lustre and brittle texture. In this pure state the 
mineral is a definite compound of phosphate of lime and fluoride 
of calcium. The commercial article, in addition to these con- 
stituents, contains a little oxide of iron, which imparts to it 
generally a light green and sometimes a reddish tint, and more 
or less of the rock in the fissures of which it is found. The 
shiny blades of mica, which generally are mixed up with 
Canadian apatite, give it a glistening appearance. car- 

goes of Canadian phosphate contain on an average from 70 to 
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72 per cent, of phosphate of lime, and cargoes are rarelv shipped 
from Canada which contain less than 65 per cent, of phosphate 
of lime. 

The following analyses will convey a good idea of the 
high quality which characterises most samples of Canadian 
phosphate : — 

C03IP0SITI0JT OP OA2ria>U2r Phosphates. 


I 


JTo. 1. 


Moisture, water of comHna-V 
iiou, and loss on ignition / ^ 

*Phosphoric acid 33 ‘51 

Lime , 46‘H 

Oside of iron, alumina,1l 

fluorine, 4bc / ' 

Insoluble siliceous matter .. 111*90 


No. 2. 

No. 3. 

: Ho. 4. 1 

Ho.S. 

Ho.& 

•10 1 

■n 

’ 1-03 I 

•89 

1-83 

41-5i ! 

37-68 

1 30-84 ! 

32-53 

31-77 

54-74 ; 

51-04 

42-72 , 

44-26 ; 

43-62 

3*03 j 

6-SS 

' 13-82 ; 

12-35 

9-28 

•59 ; 

4-29 

■ 12-03 ! 

10-17 

13-50 


i 00*00 100-00 100-00 ; i 00-00 100-00 100-00 

I , 


* Equal to tribasie pbos-)! r-a 
pbate of .. ..ji ^ 



The sample No. 2 , it will be seen, contained little more than 
i per cent of insoluble siliceous matter, and was extremely rich 
in phosphate of lime. As a rule, Canadian phosphate contains 
no carbonate of lime, and but little oxide of iron and alumina 5 
but it always contains variable and generally considerable quan- 
tities of fluorine. On dissolving Canadian apatite in sulphuric 
acid, irritating fumes of hydrofluoric acid are given off in large 
quantities; and as these fumes are poisonous, care should be 
tdken to effect the treatment of the powdered mineral with acid 
in closed vessels provided with ventilating shafts* for carrying 
off the obnoxious vapours. . 

Canadian phosphate is rather hard, and difBcult to reduce to 
a fine powder, but it is otherwise well adapted for the manu- 
facture of concentrated superphosphate. 

The expense of freight from Canada to England in a great 
measure checks the development of the trade in Canadian phos- 
phate, and in consequence not many cargoes find their way into 
England in the course of the year. 

6. Sv^jsam and Portuouesb Phosphobite. 

Extensive and valuable deposits of phosphonte are found neat 
Logrosan, in the neighbourhood of the the towns of Caceres^ 

TOL. XI.— S. S. 2 E 
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Montanchez, and other places in the province of Estremadura, in 
Spain. 

Portugal also possesses extensive phosphate mines, and from 
both countries manj thousand tons are annuallj shipped to 
England at the present time. 

Dr. Daubeny, who visited the Logrosan deposits in company 
with Captain \Viddrington, stated in his report, published in the 
* Royal Agricultural Society’s Journal ’ for 1845, that he found 
the deposits of the richest quality, and to be practically in- 
exhaustible ; but that the want of roads, and the expense of 
transport to Lisbon, the nearest shipping port, about 250 miles 
distant from the mines, rendered them valueless until better 
means of communication should open up the country. 

Since the opening of the line of railway connecting Madrid 
with Lisbon, in 1867, numerous Spanish and Portuguese phos- 
phate mines have been partially developed, mainly through the 
instrumentality of companies under the Limited Liability Act 
of 1863. AJfter canying on the mining operations for a few 
years, and sending the produce to England, most of the com- 
panies, for one reason or another, have been cut short in their 
existence. 

The chief drawback in working Spanish phosphate mines 
successfully^ is the want of good roads, and the heavy espense 
which has to be incurred iu carrying the produce of the^ mines 
on the backs of mules to the nearest railway station, and thence 
to Lisbon. 

The means of communication in the districts where the 
phosphate mines occur have been greatly improved of late 
years ; still there is ample room for further improvement in that 
respect, and in the mean time the Spanish phosphate mines are 
but little developed- There can be no doubt, however, that 
these mines will &rnish at no very distant period a considerable 
propdrtion of the yearly supply of phosphatic minerals, for 
which there is a constantly and rapidly increasing demand. 
Phosphorite of Logrosan has a light yellow colour, and a fibrous 
crystalline structure, and is more or less interlaced with veins 
of quartz- It is hard and difficult to powder, and becomes 
phosphorescent oh heating. The phosphate from the Caceres 
mines is softer, and of an almost perfectly white colour. 

Qenerally speaking, Spanish and Portuguese phosphorites have 
either a white or only slightly yellow^ colour. The produce of 
different mines varies much as regards hardness and richness 
•in phosphate of lime- 

Phosphorite is frequently found in Spain in solid beds, 
varying in dimensions, and alternating with beds of limestone 
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and quartz. It always contains more or less, and not infrequently 
a good deal of, quartz, and as a rule either no carbonate of lime 
or only a small percentage. 

Spanish and Portuguese phosphorites belong to the class of 
fluoride apatites. The proportion of fluoride of calcium, how- 
ever, varies much in the produce from different mines, but all 
contain considerable proportions, occasionally amounting to 12 
and even 14 per cent. 

The following analyses show the composition, as ascertained 
by me, of very rich specimens of phosphorite from Caceres and 
Montanchez ; — 


Composition of Spanish Phosphobxte. 



Cacebes. 

Mostabcbsz. 


No.! 

No. 2. 

Ho. 3. 

NOi 4. 

Hoistnre 

^Phofipliodc acid 

hkae 

Eluodue, carbonic acid, and a little ozidelj 

of iron and almnina /{ 

Inaolnble siliceous matter (quartz rock) ^ 

1 

•21 1 
38-85 i 
61*65 1 

2-61 1 
6-68 

•24 

34-89 

46-55 

2-91 
15-41 j 

•16 

39*09 

51-77 

3-02 

5-96 

•IS 

39-46 

52-66 

4-95 

2-75 


lOO-OO j 

100*00 ] 

100-00 

100*00 

* Equal to tribasic phosphate of lime . . 

84-33 

76*17 1 

1 

85-33 

86-14 


Practically speaking, these samples were free from oxide of 
iron and alumina, and they contained only an insignificant 
proportion of carbonate of lime, and all four were rich in phos- 
phate of lime. The highest percentage of phosphate of lime 
which 1 ever found in a Spanish phosphorite was 88*98, that is 
in round numbers, 89 per cent. 

Whole cargoes imported into England rarely, if ever, turn 
out so rich in phosphate of lime as the preceding samples. 
The finest cargoes seldom yield more than from 70 to 72 per 
cent., and the majority from 60 to 65 per cent, of phosphate of 
lime. 

In illustration of the range of quality of recent shipments 
I quote the following analyses (p, 412): of samples repr^ 
senting whole cargoes imported into England sihbe January 
of the current yean Some of these samples contained a good 
deal of carbonate of lime, a constituent which, as a rule 
does not enter largely into the eompwtidn of Spanish phos- 
phorite. 


2 E 2 










412 On the Chemical Composition of Phosphatic Minerals 


Genebal Composition op Twelve Cahgo-sampiiES op Spanish 
PhOSPHOBITB IMPOBTED into IrNGIiAND IN 1875, 


« 

1 1 i 

Kai. 1 Ha 2. | He. 2. i Ho. 4. 

So. 5. 

No. 6. 

*Water 

♦Pho^horio acid 

Lime .. 

Fluorine, and a little oxide] 
of iron and alumina, car^l 

bonie acid, &c. 

Insoluble siliceous matter .. 

1 

* Equal to trihasie phos^l 
pnateofllme 

! ! > 

•58 i 1-10 ' 4-99 1 -54 

34-47 : 33-26 ; 82-3D 1 31-07 

45-73 : 48-20 i 47-20 • 42-42 

} i 

4-08 ! 9-21 10-33 1 4-21 | 

1 ; 1 1 

15-14 ‘ 8-23 , 4-98 1 21-76 ] 

1 1 . 1 

30*53 

45*79 

13*56 j 

9*78 

t 

1*14 

29*45 

42*65 

9*35 

17*41 

100-00 lM-00 ,100-00 !l00-00 1 

t . i 

lOO-OO 100*00 

1 1 
i 73-23 1 72-60 i 70-51 

{ 

67*83 

66*65 64.38 


! He. 7. 

i 

Hb. 8. ' So. 9. 

EalO. 

ITo. 11. 

No. 12. 

Water 

’^Phosphoric acid 

Lhne. .. 

Fluorine, oxide of iron, aln-1 
mina, carbonic acid, Ac. f 
Insoluble siliceous matter 

* Equal to iribasie phos-1 
phateofiime .. ..j 

*84 

27*94 

40*99 

^ 10*03 

j 20*20 

•44 1 *55 
27*87 ! 26*61 
36*50 ; 37*85 

2*73 , 10*24 
32*46 j 24*75 

! 2-24 
: 26-55 
38-13 

10-18 

22-90 

i 

; *47 

25*74 
34*06 

2*52 

37*21 

•99 

18*71 

33*14 

18*02 

29*14 

':ioo*oo 

|l60*00 il00*00 100-00 

ilOO-OO 

100*^00 

i 

i 

60-99 

* ’ i * 

60*84 , 58*09 ! 57*96 56*19 

! , 1 

40*84 


In concluding this section, I add a complete analysis of a 
sample of Spanish phosphate which I made some time ago : — 


Detailed Composition of a Sample of Spamsh Phosphorite. 


TTater 3*59 

*Phosphoiic acsid 33*38 

Lime .. 47*16 

Hagaesia tmces. 

jCarbomcacid ,, *. 4*10 

Sulphuric acid *57 

Oxide of max .. .. .. „ 2*59 

Alumina * -89 

Fluorine and loss in analyas 4*01 

Lasolnble siliceous matter 3*71 


* 100*00 

♦ Fqixal to trihasie phosphate of lime 72*87 

f Equal to carhouate of lime 9 '31 


The better g^ualities of Spanish or Portuguese phosphates 
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when ground fine and treated with sulphuric acid produce light 
coloured concentrated superphosphates. They find a ready sale 
in the English market, and fetch a better price per unit per 
cent, of phosphate of lime than coprolites and mineral phos- 
phates containing much oxide of iron and alumina, inasmuch as 
superphosphates made from high grade Spanish phosphate retain 
their high percentage of soluble phosphate unaltered on keeping ; 
whilst those made from materials containing much oxide of 
iron and alumina, on keeping become poorer in soluble phos- 
phate, a portion of the soluble phosphate becoming precipitated, 
or reduced into insoluble phosphate by the presence of oxide 
of iron and alumina. 

7. Gebman oe Nassat: Phosphate. 

In 1864, Mr. Victor Meyer of Limburg, subsequently pro- 
prietor of several extensive phosphate mines in the Duchy of 
Nassau, made the important discovery of a rich phosphate 
deposit in the neighbourhood of Stafiel, a village near Limburg, 
in the Lahn Valley. 

This discovery created a good deal of sensation at the time, 
and gave a powerful stimulus to enterprising men to search 
the length and breadth of the Lahn Valley and adjoining dis- 
"tricts for phosphates. These explorations brought to light the 
existence of phosphate deposits in many other places in the 
Lahn Valley; and at the present time phosphate mines are 
worked in the neighbourhood of Wetzlar, Weilburg, Lim- 
burg, Dehren, Stafiel, Medingen, Weilbach, and numerous other 
places. 

The most extensive Lahn phosphate deposits are found on the 
left side of the River Lahn below Weilbach. The phosphate 
occurs in pockets, more particularly in places where limestone, 
dolomite, greenstone, and a siliceous rock, called, locally, Schal- 
stein, are intermixed with each other. It is found in these 
pockets embedded in a ferruginous clay, and is obtained in 
lumps of various sizes differing greatly in appearance. 

In some places the Nassau phosphate forms compact masses, 
having an earthy fracture, and light grey or yellow colour. In 
other localities it appears as a kind of conglomerate of broken 
pieces of phosphate cemented together by a red or brown- 
coloured clay, and intermixed with greenstone, manganese, and 
ironstone. More rarely it occurs in slates with a shaly fcactore, 
and still more rarely in crystalline masses^ 

Frequently it has a cellular and porous structure, and oocors 



414 On the Chemical Composition of Phosphatic Mimrah 

in irregular masses, exhibiting a variety of colours, which give it 
a peculiar mottled appearance. 

The richest varieties have a botryoidal structure, and are 
nearly white or light yellow ; and equally rich are the deposits, 
which, like some of those found at Staflfel, are covered with a 
light green crystalline semi-transparent incrustation. 

Lahn phosphates of a low quality are more or less contami- 
nated with clay-ironstone, clay, phosphate of iron and alumina, 
carbonate of lime^ dolomite or manganese, and iron ores, or 
mixtures of all these impurities. 

Unfortunately the richer qualities are becoming more and 
more scarce from year to year ; and during the last two or three 
years the quality of German phosphate has deteriorated to a 
degree which has almost put a stop to the importation of Nassau 
phosphate into England. 

Alter these general remarks on German, Nassau, or Lahn 
phosphate, as it is called indiscriminately in England, I wish to 
direct attention more especially to the chemical composition of 
a number of representative specimens and cargo-samples which 
have passed through my hands during the last ten years. In 
the first place, I subjoin detailed analyses of three selected 
specimens which I picked up at Staffel, on the occasion of a 
visit of inspection to the phosphate mines in the valley of the 
Lehn. 


DSTAmSD CoSDPOSrEION OF ThBFB SPBCIIfBNS OF ElOH NASSAU 
Phosphate {Stapfbi.itb). 


1 Ko. 1. 

Ko.2. 

No. 3. 

Water 

■65 

i -25 

•98 

♦Phosphoric acid 

40' 56 

i 38'12 

36*19 

Lime 

56-29 

1 53-92 

49*44 

Oxide of iron \ 

Alumina / 

1-21 

' ■98{ 

•96 

3*07 

Magnesia 1 

Fluorine (by difference) ) 

tCarbonic acid 

■97{ 

•69\ 

3-16/ 

2-75 

2*88 

1*87 

Sulphnric acid .. 


•09 

,, 

Bilica 

: -32 ' 

! 1 

•09 

4*61 


loo'oo ! 

100*00 

100*00 

! 

* Equal to tribasio phosphate of lime 

t Equal to carbonate of lime 

1 

88-54 1 

1 

1 

! 

CM 

79*01 

4*25 


The analyses of No. 1 and No. 2 were made with selected 
pieces of the light green crystalline semi-transparent incrus- 
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tations which occur here and there on Staffelite. No. 3 expresses 
the composition of a ■white botrjoidal specimen from Staffel. 

In the next place, I shall quote several complete analyses 
which I made of cargo-samples of rich Nassau phosphate. 


Detailed Coacposixiox or Thbee Samples of Geemait Phosphates. 



j No. L 

i No. 2. 

No. 3. 

Moisture and water of comhination 

i 

. .. 1 1-78 

2*74 , 

2-91 

‘^Phosphoric acid 

. .. i 35*73 

i 30-91 . 

30-24 

Lime .. *. .. - 

. .. i 44*22 

i 43*81 i 

41-58 

Magnesia 

. .. i -42 

i 


Oxide of iron 

.. ! 7-38 

1 6*66 ' 

8*86 

f Carbonic acid 

.. 1-65 

1 2*18 

1*89 

Alumina and dnoriae .. .. .. .. 

. .. , 5-34 

8*45 

3*90 

Insoluble siliceons matter .. .. .. 

. .. j 3-48 

1 5*25 

1 ’ 

20*62 


j 100-00 : 

10*000 

100*00 

♦' Equal to tdbasic phosphate of lime . . , 
t Equal to carbonate of lime 

.. .. ! 77-99 

.. i 3-75 j 

t 1 

67-48 ' 
4-95 

€6-01 

4-22 


It will be seen that these three samples contained a consider- 
able amount of oxide of iron, and only a moderate percentage 
of carbonate of lime. Notwithstanding the high percentage of 
phosphate of lime in No. 1, this sample contained rather more 
than 7 per cent, of oxide of iron, and had a reddish-brown 
colour as deep as that of the two other samples. 

There was nothing in the appearance of No. 1 indicating its 
superior character in comparison with No. 2 and No. 3 samples. 
On the contrary, any person judging it by its brown colour might 
have been excused for taking it to be low-quality phosphate. 

Colour, then, cannot be relied upon in forming a correct esti- 
mate of the quality of Lahn phosphate. It is true the highest 
quality samples are generally white or light yellow, but at the 
same time I have met repeatedly with nearly white samples, 
which, on analysis, did not turn out to be particularly rich in 
phosphoric acid; and No. 1 is an example of a decidedly brown- 
coloured mineral phosphate, which was found to be unusually 
rich in phosphate of lime. Generally speaking, the appearance 
of most phosphatic minerals affords but little insight into their , 
true character; and this remark holds good, specially in the 
case of German phosphates, ^which vaxy more than, perba|^ 
any other class of phosphatic minerals, Pl^sical projperties do 
not sufficiently distinguish high-class from low descriptions of 
Nassau phosphates, and chemical analysis alone reveals their 
real value. 
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In further illustration of the variable character of German 
phosphate, I quote the following analyses of cargo-samples: — 

Gekebal CoMVOsiTioir OF VAEiors Samples op Xassau, or Lahn 

Phosphates, 


1 

Ho. 1. 1 

Ko. 2. ! 

Ho. 8. I 

1 

Ho. 4. 

i Ho. 5. ; 

Ho. 6. 

3Hoisture and water of com-V 
bination / 

i 

2*32 { 

2-40 1 

i 

2-42 1 

i 

i 2-54 

1 

j 1*39 

3-86 

^Phosphoric acid 

33-49 ! 

32-05 i 

31-08 ! 

! 30-52 

1 26-67 

26*02 

Lime .. ! 

45-52 1 

44-44 i 

42-33 ' 

42-20 

; 38-27 

1 37 62 

Oxide of iron .. .. ; 

S-97 j 


j 


' 3-41 

j 5-06 

Alumina, finorine, carbonicjj 
acid, t&c y 

9-49 i 

[l3-94 ! 

15-77 ; 

16-16f 

1 

8-65 

1 10-32 

Insoluble siliceous matter .. ^ 

. 1 

5-21 j 

7-17 i 

: 8-20 j 

8-58 

21-61 

i 17-12 

i 

1 

100-00 

IGO-OO 

i 

100-00 

100-00 1 

o 

0 

1 

100-00 

* Equal to tiibasic phos-'ii 
pLateoflime .. ../! 

73-11 

1 

1 

69-96 

1 

67-85 

i 

* 66-63 

i 

58-22 

1 

56-80 


It may be stated that impure varieties are much more abun- 
dant in the Lahn valley than those richer in phosphoric acid. 
Although the ^ality may be considerably raised by the plan 
adopted in the German phosphate mines, of sifting and washing 
the impurer soils, a large proportion of the mine-produce is too 
poor in phosphate of lime to repay the cost of exportation to 
England, for unless a cargo contains about 65 per cent, of phos- 
phate of lime, German phosphate cannot be prahtably sent into 
this country. 

8. Feexch Phosphate. 

The discovery of mineral phosphates in the valley of the 
Lahn, in Nassau, has lately been eclipsed by that of extensive 
and valuable phosphatic deposits in the valley of the Lot, a 
tributary of the river Garonne, which flows through the upper 
and middle beds of the Jura and the lias formations. During the 
last few years large quantities of phosphate have been imported 
into England from the South of France. This phosphate is 
known in England under the name of French, or Bordeaux: 
phosphate, it being usually shipped from that port. Like Lahn 
phosphate, the French deposit occurs in pockets, and varies 
greatly in appearance, texture, and in its chemical composition 
and commercial value. 

Occasionally French phosphate is found in snow-white com- 
pact masses of a moderate degree of hardness, and breaking 
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with an earthy fracture. More frequently it has an opal-like 
appearance, a greyish colour, a waxy lustre, and conchoidal frac- 
ture. The white and opal-like specimens I find are very rich 
in phosphoric acid, as are also those which occur in botryoidal 
masses, or stalactitic forms. 

The more ordinary kinds have a yellow or brown colour; 
they are dense and hard to grind, but readily decomposed by 
sulphuric acid, and well adapted for the manufacture of high 
grade superphosphates. 

Inferior samples usually have a dark brown colour, or they 
appear as mottled and irregular masses or breccias, closely re- 
sembling some descriptions of Lahn phosphate, from which they 
are hardly distinguishable in appearance, or by their chemical 
composition 

When French phosphate was first brought into the English 
market, it fi^quently contained over 74 per cent, of phosphate 
of lime, and rarely less than 71 per cent. It would appear 
that at first only the richer deposits were worked in France 
and sent over to England, probably with a view of securing a 
good reception to the newly discovered deposits. 

The percentage of phosphate of lime in high quality samples 
examin^ by me during the last two years has been somewhat 
lower than formerly ; and cargoes containing on an average not 
more than from 58 to 65 per cent, are now not unfrequently 
.shipped at Bordeaux for the English market. It thus appears 
that either the best quality of French phosphate is already 
becoming somewhat scarce, or that the increasing demand for 
phosphatic materials necessitates the exploration of the more 
abundant deposits of an inferior quality. 

I have not seen anywhere a full analysis of Bordeaux phos- 
phate; I therefore subjoin the results (p. 418), which 1 obtained 
in carefully analysing two cargo-samples which I received in 
1872. * ^ , 

The sample No. 1, it will be seen, contained 77^ per cent, 
of phosphate of lime, a little oxide of iron and alumina, and 
about 4 per cent, more carbonate of lime than the second 
sample, which also contained but little oxide of iron, but a good 
deal of alumina. 

In the next place I put on record a few analyses of high, 
medium, and low quality samples, all taken from cargoes im- 
ported into England during the current year. 

All these samples rank with the , highest class of mineral 
phosphates; some, apparently contain rather more carbonate of 
lime than others, but all contain but little iron azid alumina. 
They all had a light yellowish-grey colonr* 
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Bbtailbp Composition op Two Samples op Bich Bobdeaux 
Phosphate. 


) Sro.2. 


Hoistnre 

Water of combioatioiL 
♦Phosphoric acid .. .. 

Lime 

Magnesia 

Fluorine (by difference^ .. 
fCarbonic acid .. .. .. 

Snlphnric acid 

Oxide of iron 

Alumina 

Insoluble siliceous matter 


* Equal to tribasic phosphate of lime . 
t Equal to carbonate of lime •« 


General Composition op High Quautt French Phosphates. 


Watev of oon^nation 
♦Phosphoric acid • 


Oxide of iron and 
carbonic acid, dc 
Insoluble rilioeous i 


^ Equal to tribaaio 3 
phateofUme .. 


Hc.l. 

310.2. 

Ho. 8. 1 

1 

Ho. 4, 

Ho! 5., 

Hq. 6« 

Ho. 7. 

2*60 

2-62 

2*90 

1-01 

3*01 i 
2*11 

8*07 

*50 

} 

3*50 

4*23 

34*46 

^34-91 

34*01 

35*80 ' 

34-91 

34*71 

33-34 

46-11 

48*10 

46*77 

46-14 

47*79 

46*73 

48-14 

[ 10*77 

9*44 

! 11*61 

12*40 

12*07 

11*01 

10*61 

8*44 

3*58 

1 2*49 

2*59 ' 

' 1*80 

4-05 

1 

j 3*68 

100-00 

100*00 

ilOO'OO ! 

100-00 

100*00 

100*00 

i 

100*00 

[ 

\ 75*23 

i 76*21 

1 74*24 j 

77*06 

76*21 

i 75*77 

' 73-78 


Composition op Fbench Phosphate of Medium Qualitt. 


I j 1 1 

Ho, L H 0 . 2 . ! Ho.S. - Ho.4L I Ho.5, , Ho. 6. 


HiBstro® -89 \ / 1*04 , 6-02 \ I 15.70 

Wate^Pofoombinaticm .. 2-58 1 1-64 ! 3'34 j ® 1 ® 

•Pho^horic acid .. .. .. 31-50 1 31-68 30*47 30*74 30-07 ' 29-02 
Lime .. 41*12 ‘ 36*20 44*69 41*65 31-58 37*12 

I '• I 

InsolnblesiHee^inttter!!' 10*18 ! 5*71 ! 4*13 | 4-S4 j 6*44 i 13*08 
100*00 il00*00 100*00 100*00 ioO’Oo’ 100*00 ■ 

• j I gg.jg , gg.g2 , g^.y, ! gj.gj gg.gj 
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A glance at the preceding analyses will show that the relative 
proportions of lime, and of oxide of iron and alumina, in the 
several samples vaiy to a much greater extent than the percent- 
ages of phosphoric acid ; from which it appears that some of the 
samples, for instance No. 2 and No. 5, contained a good deal of 
oxide of iron and alumina, partly combined w’ith phosphoric 
acid. 


“CoaEPOsmox op Pbbxch Phosphate op Ixpebios Qualitt. 


Ho. 1. 

Ho. 

Ho. 3. 

t 

i Ho. 4. 

1 Ho. 5. 

Ho. 6. 

!- 

Koisiure *. .. 

Water of combmation 

f ^ 

! *99 

6*48 1 


6*81 

1 ■ 

j 5-64 

i 

1 5*62 

i 

6*92 

♦Pbospfaoric add 

26-66 i 

j 26*45 I 

25*96 

' 26-45 

i 25-02 

1 24-46 

Lime 

j 82-92 1 

i 38*39 . 

31*51 

38*39 

j 36-98 

j 34-65 

Oxide of iron and alumina,] 
oarbonie acid, &c j 

' 23-42 ! 

19*83 

i 

21*63 

19-83 

1 19*90 

1 23*86 

Insoluble diiceoiis matter .. 

j 9*53 j 

1 9-69 j 

14*09 

9-69 

! 12-48 

: iq*n 


100*00 i 

100-00 : 

100-00 

1100*00 

,100 

100-00 

* £q^ to tribasic pbos-l 
phateoflime .. ..j 

i 58-20 

57-74 j 

1 

56-67 ^ 

i 

i 57-74 

1 54-62 

' 53-40 


Most of these and other inferior samples of French phosphate 
which I have analysed this year contained a large proportion 
of phosphate of iron and alumina, as ivell as hjdrat^ oxide of 
iron and alumina ; and in this respect they intimately resembled 
inferior and impure Lahn phosphates. 

Both the German and .French phosphates of low. quality^ 
showing from 50 to 64 per cent, of phosphate of lime, contain 
more oxide of iron and alumina than samples of English, copro* 
lites equally rich in phosphoric acid, and are not worth a much 
money as the latter. 

9. Sooth Cabouha, ob Chabxestoh Phosphates. 

Phosphatic nodules, similar in many respects to the coprolites 
of the London Basin, have of late years been discovered in great 
abundance in the calcareous strata of the Charleston Basin. 

Although the material which at the present time is largely 
imported into England under the name of South Carolin;^ or 
Charleston phosphate; was known perfectly well in 1843, mA 
probably as early as 1795, its value zemai^ undeteefeed ; and 
until within the last seven years it was regarded as. worthW$ for 
all practical purposes ; nor was true chemical character known 
previous to that period. The first shipments that can be traced, 
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as made with, a view to bring its value and utility before the 
public, it appears was made on the 4th December, 1867, by 
Messrs, W. D. Dukes and Co., to Mr. Geo. E. White, New 
York ; on the l5th December, to Dr. Clements, of Baltimore ; 
and on the 19th December the Charleston Mining and Manu- 
facturing Company shipped, per steamer ^ Falcon,’ to Geo. P. 
Lewis, of Philadelphia, sixteen tierces. 

Professor Tuomey, in his ‘ Geology of South Carolina,’ p, 153, 
says : — 

“The cailcareous strata of the Charleston Basin occupy an 
irregular area of 55 to 60 miles, extending from the Santee on 
the east, to the Ashepoo River on the west, and lying between 
the Atlantic Ocean on the south and east, and the limits of the 
Buhrstone formation on the north. 

“Of these the Santee beds are geologically the lowest and 
oldest, and consist of thick beds of white limestone, marl, and 
green sand. They dip or slope gently towards the south, and 
underlie the newer Eocene marls of the Cooper and Ashley 
rivers, of which those of the Ashley are most recent, and con- 
stitute the top of the Eocene series. 

“ The combined thickness of these with those of the Santee 
beds is reckoned at 600 or 700 feet. The beds underlie the 
city of Charleston, as proved by borings taken in 1824 from the 
Artesian well ; and extend under the harbour, as shown by speci- 
mens of marl brought up by the anchors of vessels ; and also by 
borings from the well at Fort Sumter, which, at 300 feet, brought 
up the green sand of the Santee beds.” 

On page 235 he states : — 

“ The other marls and marlstones of the State present every 
variety, from a pulverulent mass to the solid rock. . . , They 
are rich in calcareous matter beyond example ; and in addition 
to this, they contain phosphate of lime in very valuable pro- 
portion. This exceedingly interesting ingredient is found most 
abundantly on the marls of the fish bed of the Ashley, where 
it is derived from the bones of marine and land animals 
buried in that deposit. The remains of crustaceous animals 
found in nearly ml the beds indicate another source of this 
substance.” 

In or about the year 1844, Professor Holmes published the 
results of his experiments on “Marling” in the columns of the 
‘ South Carolina Agriculturist and in describing the super- 
position of the beds in his marl-pit, mentions a remarkable bed 
of nodules as “ conglomerates,” 12 inches thick, bedded in the 
clay and sand, which overlaid the heavy beds of marl b3ow. 
Whilst searching for phosphatic materials, Dr, Pratt found in 
1867 a bed or stratum, outcropping within ten miles of 
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the city of Charleston, contained phosphatic nodules in great 
abundance. 

This bed or stratum, Dr. Pratt says, has been long known 
in the history of the geology of South Carolina as the Fish Bed 
of the Charleston Basin. It is found outcropping on the banks 
of the Ashley, Cooper, Stono, Edisto, Coosaw, and Combahee 
rivers, or their tributaries ; but it is developed most heavily 
and richly on the Ashley, and no doubt extends along the coast 
east, and especially west, to unknown limits, and has been found 
as far inland as forty or fifty miles. 

According to the same authority, the bed varies from 17 to 18 
inches in thickness, sometimes, though rarely, increasing to two 
or three feet, and in some places it thins out to a few scattering, 
nodules on or near the surface. It consists essentially of indu- 
rated, irregular-rounded nodules, buried in an adhesive and 
tenacious blue clay and sand ; sometimes, however, it exists in 
continuous beds, or large lumps, or conglomerates of soft chalky 
consistency, as if it had been originally a soft pasty mass of pho&- 
phatic mud, that has since become semi-consolidated. Asso- 
ciated with these are a most wonderful assortment of animal 
remains, among which bones of marine animals are so abundant 
as to have induced Professor L. Agassiz,' twenty years ago, to 
call it “ the Fish Bed of the Charleston Basin.” 

But the chief supply of phosphate of lime is not to be found 
in the fossil bones, but rather in the nodules, which appear 
to constitute in some places from one-third to one-half of the 
entire weight of the stratum. 

The area of the bed containing phosphatic nodules in work- 
able quantity is stated by Dr. Pratt to be not less than 40 or 50 
square miles. The phosphatic nodules lie along the water- 
courses of the country, over the area mentioned above ; on the 
banks of the rivers and smaller steams, and of the swamps now 
or formerly discharging their waters into these streams ; and are 
not found in any abundance or available quantity beyond 400 
or 500 yards from the water-courses and swamps. They are 
generally found in the detached deposits at very irregular in- 
tervals along the banks. The means requisite for making even 
a rough approximation to the area they actually occupy are not 
easily attained, and probably they occupy less ground than has 
been stated. 

The phosphatic nodules are generally rough, and irregular in 
form, water-worn and rounded, and of light yellow or brownish 
colour ; they are tolerably soft, cavernous, often perforated by 
boring shells, and show casts of fossils. Fish teeth and frag- 
ments of bones are also frequently associated with them. 

There are two kinds of Charleston phosphate, the land and the 
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river deposit. The land phosphate deposit is lighter coloured 
and softer than the river phosphate. It is altogether dug by 
hand with spade, pick, and shovel, a portion being taken from 
the sand that overlies it ; but the main yield is from the clay 
in which it is imbedded, and which is the best land rock. But 
the clay, we are told, is hard to separate, requiring much care 
and time to remove it by washing ; while]; that found in the 
sand readily yields to the action of water, and is less expensive 
to clean. The land phosphate is private property, and mostly 
owned by the parties who work it ; or it is rented by them, or 
worked in shares, or for a subsidy, and they pay no tax or royalty 
to the State for removing the rock. 

The first importations of Charleston or South Carolina land 
phosphate were not washed properly, and generally contained 
a larger percentage of sand than more recent dd^oes brought to 
England. 

The following analyses of two samples of Charleston land 
phosphate made in my laboratory show its composition in detail. 


Detailed Composition op Two Saiviples op South Cabolxka 
Land Phosphate. 



Ho. 1. 

Ho. 2. 

Moisture 1 


6*38 

Water of combination . . . . * J 


1*79 

♦Phosphoric acid 

24*15 

24*66 

Xiime 

35*78 

37*18 

Magnesia 

Oxide of irou 

•57 

*76 

3*99 

4*15 

Alumina .. .. .. .. 

3*20 

4*90 

tOarbonic acid 

2*91 

4*08 . 

Sulphuric acid .. .. 

1*84 

not determined. 

Alkaline chlorides (common salt) . . . . 

2*15 


Fluorine and loss 

3*60 

2*05 

Insoluble siHoeous matter (fine sand) . . . * 

19*13 

15*05 


100*00 

100*00 

♦, Fqual to tribasic phosphate of lime . . 

. f Equal to carbonate of Bme 

62*72 

6*61 

S3'8S 

9-27 


Charleston land phosphate is readily ground to a fine powder. 
It contains less carbonate of lime than good Cambridge copro- 
lites, but rather more oxide of iron and alumina, and siliceous 
matter. The proportion of phosphate of lime in Charleston 
land phosphate seldom exceeds 55 per cent., and frequently it 
is less. When treated with sulphuric aeid it makes a good 
superphosphate, and on the whole is preferable to, and rather 
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more valuable than, Suffolk or Bedfordshire coprolites of an 
equal percentage of phosphate of lime, but more largely con- 
taminated with oxide of iron and alumina. 

For commercial purposes full analyses are not required, and 
from a large number of such analyses I select a few in illustra- 
tion of the extent of variation which actually occurs in this 
description of phosphate. 


CoMPOsiTioisr OF Williman’s Islak3> Phosphate (South Carolina 
Phosphate). 



No.l. 

No. 2. 

TWoif?^Tft water of oomhiTiaf.iftn 

4*32 

24*68 

37*43 

15*33 

18*29 

3*13 

24*85 

37*01 

17*76 

17*25 

♦phosphoric acid 

Lime 

Oxide of iron and alumina, carbonic acid, &o. • . 

Insoluble siliceous matter .. .. .. .. .. 

♦ Ei^ual to tribaeic phosphate of lime 

100*00 

100*00 

53*77 

54-25 


OoaiPosiTioN OF South Cabolina Land Phosphates. 


No. 1. i No. 2. 


No. 3. 


No. 4. ! No. 5. 


No.e. I No. 7. 


:) 


Moisture •• 

Water of oomblnation 
’^Fbofiphorio acid .. 

Tiiniift .. 

OEide of iron and altnoina,) 
xaagneBia,earboi)ioacid« 4i;c./ 
Insoluble siliceous matter 


7*40 

26*d0 

37-20 

16*27 

12-63 


100^00 


* Equal to tribasio 
phate of lime 


67*85 


2*29 

24*29 

38-71 

17*28 

17*43 


10*30 

22*06 

37*24 

15*46 

14*95 


3*98 

26-47 

40*11 

18:82 

11*62 


8*01 

28*93 

36*75 

16*88 

14*43 


r 6*59 7 

t 1*09 ! 1 
24*80 
38*84 


17*01 

11*67 


36*41 

16*54 

14*67 


100*00 


100*00 


1100*00 il00*00 


llOO-OO ]i00-00 


53*02 


48*16 


55-60 52*24 


54*14 1 60*98 


It will be seen that the composition of Charleston land phos- 
phate varies to some extent; the deficiency of phosphate of 
lime in some samples is principally due either to an excess of 
water in the cargo, or to the phosphate not having been washed 
with sufficient care, whereby it has not been deprive 4s much 
as possible from adhering sand. 
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The Charleston river phosphate has a dark grey, almost 
black colour, and is much harder than the land phosphate. It 
generally contains a little iron pyrites, and when well washed 
’ and dried is fully equal to the best Cambridge coprolites for 
the manufacture of superphosphate, as the following analyses 
will show:— 


Composition op CAEoriNi. Eiveb Phosphates. 



No. 1. 

No. 2. 

No. 8. 

No. 4. 

Ko.5. 

No. 6. 

No. 7. 

Moistme 1 








Water of combination and} 

4-07 

1*56 

2*57 

2-64 

1*86 

2-80 

2-58 

loss on ignition .. ..] 








^Phospliono acid 

28-44 

26-89 

27 -n 

26-97 

26-89 

27-44 

25-31 

lame 

45*07 

42-28 

42-79 

42-54 

42-43 

42-45 

39-37 

' Magnema, carbonic acid,! 
osdde of iron, alumina, &o./ 

15-16 

18-47 

17-54 

17-67 

17-39 

17-80 

16-19 

1 

Insoluble siliceous matter .. 

7-26 

10-80 

9-99 

1 10*28 

11-43 

9-42 1 

1 

16-55 


100-00 

100-00 

100-00 

100-00 

lioo-oo 

100-00 |ioo-oo 

* Equal to tribasio phos-l 
phateoflime «« ../ 

62-09 

58-70 ; 

59-18 

58-87 

58-70 

59*90 

55*2.5 


Most of the cargoes of Charleston river phosphate which have 
arrived in England during the last two years, I have found richer 
in phosphate of lime, and more valuable, than the great majority 
of the shipments of land phosphate, samples of which have, 
during that period, been sent to me for analysis. 

** The river deposit being mined from the navigable rivers, the 
property of the State can only be mined by consent of the 
Legislature, which has granted charters to two companies, re- 
quiring them to pay to the State one dollar per ton royalty for 
every ton mined and removed. This deposit is worked by 
hand from April to September, but the business proper is done 
by machinery, which is worked at all times of the year. And 
as the rock is raised through the water, either out of the mud 
or sand, it is easily separated by the washers that accompany 
the dredges^ This deposit furnishes the bulk of the supply 
now received.” 

The preceding paragraph is taken from an official report com- 
piled and published by the Charleston Chamber of Commerce 
on the Trade and Commerce of the city of Charleston, S, C,, from 
September 1, 1865, to September 1, 1872. 

Th^same Report gives some interesting statistics respecting 
tbe production and shipment of Charleston phosphates. Amongst 
other particulars it supplies the following Tables:— 
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L A Statement, in Tons, of the Quantity of Crude Phosphate Rock 
shipped to Foeeign and DomsTic Poets np to July 1, 1872. 


Date. 

Shipm^ts. 

T?^oreiga 

Ports. 

To Domestic 
Ports. 

Total 

Gfrand Total Value. 

1887 

1868 

1869 

1870 

1871 

1872 

/From Chaxlestonl 
\ andBeaizfort / 
Ditto 

Ditto •. .. 

Ditto 

Ditto 

Ditto to 1 July 

Tons. 

208 

3,760 

13,652 

42,923 

1 29,682 

i— 

Tons. 

6 

11,654 

24,511 

40,099 

21,869 

17,9tl 

Tons. 

6 

11,862 
28,271 
. 53,751 
64,792 
47,623 

* 

Totels ' 90,225 

Consumed by Local Compames 


206,305 

36,110 

11,450,000,000 

$250,000,000 

Grand Total 


242,415 

$1,700,000,000 


II. A Statement, in Tons, of tibe Quantity of Oeudb Phosphate 
shipped in each Year, ^om January 1, 1867, to July 1, 1872. 


NAKB ok SaiPPES. 

1 1867. 

18M. 

1869. 

1870. 

1871. 

1872 

to 

Jniyl. 

Wando Mining andl 
Mannfactunnv Co. / 
Charleston Mining andl 
Manufacturing Co. / 
A. J. and 0. A Moses •. 
HAid Farm, C. H. and Oo. 
Coosaw Company .. .. 

Marine and Biver Mmmg\ 
and Manu&ctuxing Co,} 
G. S. Cameron .. .. 

Oak Point Mines .. 
'Williman’s Island Co. 
Pacific Guano Company 
Cbioora Company .. .. 

Palmetto Company 
Carolina Fertiliser Co* 

W. L. DatTSon .. .* 

F. H, Trenholm .. .. 

Wiliams liGddlet^^’} 
C.C. Pinckney .. 

Sundry shippers .. 

1 

Sample 

6 

2,279 

4,383 

581 

500 

"^2 

3,000 

250 

7 

241 

10,865 

2,484 

1,612 

273 

180 

800 

! 1*260 
2,287 

3.000 

2.000 

200 

3,069 

562 

15,590 

5.028 

3,438 

3,262 

4,179 

2,300 

800 

2,800 

5. *999 
2,359 

2,250 

270 

5,4X9 

11,881 

350 

1,829 

19»3S7 

239 

9,450 

3,615 

4,200 

1,030 

1,976 

4,197 

2,795 

1,500 

520 

1,873 

17,725 

’*500 

4,331 

11,390 

4 ', 030 
1,200 
3,500 
752 
444 
1,250 

610 

1,888 

Total ions .. .. 

6 

11,862 

28,271 

63,751 

64,792 

47,623 

Consumed by Local Com-V 
panies / 

- 


3,687 

11,490 

9,396 

11,187 

Totals 

‘ 6 

12,262 

31,958 

65,241 

74,188 

58,760 

Total tons .. .. .. 

- 

'■ *• ' 

.. / 

•• 


242,415 


VOL. XI. — S. S. 2 P 
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10* SoMBBERO Phosphate. 

Soml)rero xoclc-phosphate is found on the small uninhabited 
island of Sombrero, one of the group of the Leeward Islands in 
the Caribbean Sea, situated about 60 miles east of the Danish 
West Indian Islands, and the same distance from Guadeloupe, 

This valuable rock-phosphate was noticed in my paper pub- 
lished in 1861, in which a number of detailed analyses of it will 
be found. 

At one time large quantities were imported into England ; but 
at the present time not many cargoes are sent to this country, 
and it is to be feared that the greater portion of the accessible 
rock has been quarried and carried off. 

In 1865 a Company was formed for the purpose of working 
and exporting this phosphatic rock ; but, mainly on account of 
insufi&cient capital, it failed in 1870. However, the liquidator 
of the Company managed the business' of the creditors so favour- 
ably, that in 1871 a new Sombrero Company was constituted, 
with whom rests, at present, the exploration of the phosphate 
still existing on the island. 

At present the rock is worked under the level of the sea at 
much expense, and the exportation is effected undei; considerable 
disadvantages, for the island is surrounded by coral-reefs, and 
ships are therefore obliged to cast anchor at some distance 
from the island, and to take in their cargo bom lighters; and 
during the stormy season, extending from September to January, 
the shipping has to be suspended ^[together. 

The following is the composition of four cargoes imported 
into England in the course of the current year : — 


OoMPOSITIOJi OP SoMBEEBO PHOSPHATE* 


isro.i. 

isro.2. j 

Has. ^ 

1 Ho. 4. 

Holstare .. .. .. 

Water of eomhinataoa .. .. .. 

♦Phosphoric acid .. 

.. .4 .. ,, „ 

fOarhonio add .. .. .. 

Oxide of iron and idmmna, &c. .. . 

Ixiaduble dHoeotis matter .. .« .. 

8’H 1 
32-82 
45-33 
5-58 
7-14 

1 -99 

7-03 i 
1*64 
32-46 
46-n 
7 33 
4-29 
1-15 

7-63 

1-49 

31-70 

45-92 

7*30 

4-87 

1-09 

8-92 

^ 31*73 
45-69 
5-99 
7-07 
•60 


100-00 

! 100-00 

100-00 

100-00 

* Equal to tribasic phosphate of lime .. 
t Equal to carbonate of lime .. «. 

1 71-65 
j 12-68 

i 70-84 
j 16-64 

69-20 ! 
16-59 

69-27 

18-61 


^ The Sombrero phosphate of recent importations is a light- 
'coloured and tolerably porous material, which is readily ground 



427 


used for Agricultural Purposes, 

to a fine powder. It contains but little oxide of iron and alumina, 
but rather more carbonate of lime than in former years, which 
appears to indicate that at present the phosphate is mined in 
close proximity with the coral rock on which it rests. 

11.- Nayassa Phosphate. 

The small uninhabited island of Navassa is another island in the 
Caribbean Sea which supplies a phosphatic rock. It is situated 
in 18° 25' north latitude, and 75° 5' longitude west of Greenwich ; 
33 miles south-west of Hayti, and 72 miles east of Jamaica. 

It appears to be a coral island raised from the sea ; and, like 
the island of Sombrero, it is surrounded by coral reefs, which 
greatly impede the shipment of the rock. 

The coi^ rock which forms the framework of the island is 
full of cavities, and these are filled with phosphatic mineral 
dleposits of a reddish-brown colour. 

The bulk of the deposit consists of globular grains of phos- 
phate of lime, cemented together into hard masses and contami- 
nated with a good deal of oxide of iron and alumina, some 
carbonate of lime, and siliceous matter. 

Navassa phosphate, like most minerals of a similar character, 
varies in composition, as will be seen by the following detailed 
analyses of three samples, made in my laboratory : — 

Dbtailei) Composition of Navassa Phosphate. 



Kal. 

No. 2. 

No. 3. 

Moisture .. 

5-91 

8*50 


Water of combination and, organic matter 

5-46 

4-15 

> lA*Uo 

^Phosphoric add 

31-18 

28-47 

31-15 

Lime 

37-70 

84-07 

38-58 

Ma^esia 

tCarbonie add 

' Oxide of iron ! 

2-38 

-45 

2-80 

2*29 

4*18 

4-19 

3-98 

Alnwina. .. 

9-11 

9-48 


Snlphnnc acid, ftnoxine, &c 

1*16 

1-81 

> a oo 

Inaoluble siliceons xnatier .. 

2-92 

6-28 

a -62 


100-00 

100*00 

100-00 

^ Equal to tribasic phosphate of lime . . 
t Equal to carbona^ of lime 

68-07 

5-41 

62-15 

5*22 

68*01 

5*20 


The total amount of lime in Navassa phosphate is insufficient 
to form, with the carbonic and phosphoric acid, carbonate and 
tribasic phosphate of lime, and consequently a portion of the 
phosphoric acid must be united either with oxide of iron or with 

2^2 
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alumina, or probably both. Navassa phosphate, it will be seen,, 
contains rather much oxide of iron and still more alumina, two' 
constituents which lower the commercial value which it would 
otherwise possess, inasmuch as superphosphate, made from this^ 
material, becomes poorer in soluble phosphate of lime, after it 
has been kept some time, than it was when first made. This 
remark applies to all raw phosphatic minerals containing much 
oxide of iron or alumina. The acid employed in dissolving 
such crude phosphatic minerals at first attacks mainly the 
phosphate of lime, and changes it info soluble phosphate and 
sulphate of lime ; but, on keeping, the acid soluble phosphate^ 
reacts upon oxide of iron and alumina, and to some extent parts 
with its acid, which, combining with the latter to form insoluble 
phosphate of iron and alumina, causes the precipitation of a cor- 
responding quantity of insoluble phosphate of lime, or in other 
words, iron and alumina lead to the r^uction of soluble phos- 
phate of lime in superphosphate. 

The following analyses express the composition of some 
samples imported into England during the last two years : — 

Goscposition of Navassx Phosphates. 



Nb-l. 

Ho. 2. 

Ho. 3. 

Vo. 4. 

Vo. 5. 

Ho. 6. 

Moisture, water of combina-l 
Hon, and loss on heating . . / 
^Phosphoric acid 

12-08 

10-90 

13-^ 

12-55 

9-85 

10-53^ 

30-21 

31-08 

30-04 

31-90 

31-85 

29-60 

Xiime 

35-32 

36-54 

35-99 

36-09 

37-91 

31-72 

Ma^esfa, carbonic acid, oxidel 
of iron, alumina, &c. «. •» j 

19 -GS 

17-78 

17-04 

16-91 

17-99 

25-45- 

Insolnble siliceous matter «. 

i 2-74 

j 3-70 ‘ 

2-94 

2-55 

! 2-90 

2-70- 


|ioo-oo 

100-00 

100-00 

!l00-00 

,100-09 

100-00? 

* Equal to tribasxc phos-1 
phaie of lime f 

1 65-94 

1 

1 67-85 

1 

65-58 

! 69-64 

1 

1 ! 

69-53 

64'62. 


13. St. Mabtin’s Phosphates. 

Rock-phosphates are also found on St. Martin, a small island 
belonging to the group of Windward Islands, situated 18’5® north, 
latitude^ and 63*4® west longitude, in the West Indian Sea, 

The character of the phosphate deposits on St. Martin varies 
a great deal, and care and attention have to be exercised in mining 
and separating the more valuable and richer deposits from the* 
inferior minerals which are intermixed with the coral rock on 
which the phosphate is deposited. * 

The variable character of these phosphatic minerals will be 
recognised by an inspection of the following analyses which I 
made of a number of samples from St. Martin : — 
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COMPOSITIOIT OF St. MAETIlfs PHOSPHATES. 



2sro.i. 

Eo.2. 

' Ho. 3. 

Ho. 4. 

Ho. 5. 

Ho. 6. 

Moisture and water of eombi-1 

5-50 

5-15 

4-01 

2-94 

2-26 

5-69 

^Phosphoric acid 

36-94 

35-69 

1 35-22 

31-18 

28-38 

16-67 

Lune 

48-87 

46-04 

, 50-15 

53-48 

52*52 

40-88 

fCarbonic acid 

2*89 

2-65 

5-79 

10-73 

13-04 

20-60 

Oxide of iron and alumina, &c. 

4-78 

7-93 

; 4*59 

1-14 

3*60 

11-97 

Insoluble siliceous matter .. 

1-02 

2-54 

I -24 : 

•53 

-20 

4-19 


100-00 

100-00 

100-00 

100-00 

100-00 ! 

100-00 

* Equal to tribasic phos-1 
phate of lime .. 
t Equal to carbonate of lime 

80-64 

77-91 

\ 76-88 

68-07 

61-95 

36-39 

6-57 

6-02 

j 13-15 

24-39 

29-63 

46-81 


The samples No. 1 and No. 2, it will be seen, contained but 
iittle carbonate of lime, and a high percentage of phosphate of 
lime. No. 3 contained more carbonate of lime, but was rich in 
phosphate of lime, and must be considered a high-class phos- 
phate. In No. 4 the proportion of carbonate of lime r6se to 
24 per cent., and that of phosphate of lime receded to 68 per 
cent. Although rather too much contaminated with carbonate 
of lime, it was still of a quality which finds a ready sale in 
England. No. 5, on the other hand, was of too poor a quality to 
bear the expense offireight, and No. 6 was practically useless and 
unsaleable in this country, as it contained a higher percentage of 
carbonate than phosphate of lime. 

The following are more complete analyses of two samples of 
St. Martinis phosphate s — 

Detailed Composition op Two Samples of St. ISIaetin’s 
Phosphate, 


Moistora aad 'trater of oombioation 

’*'F}iOEplioric acid . . . , 

Lime .. .. .. 


Sulpburic acid 
tOaiDonio acid 
Oxide of iron 


ATnnr^inft. 

Insoluble siliceous matter 


* Equal to tribasic pbospbaie of lime 
'f Equal to carbonate of lime 


Ko. 1. 

5*04 

24-14: 

47-69 

•38 

•18 

14-20 

1-51 

,2-99 

3-87 

100-00 

52-70 

32-27 
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The sample, No. 1, contained only 52 per cent, of phosphate of 
lime in round numbers, and was so much mixed up with coral rock 
(carbonate of lime) that it was unsaleable ; whereas No. 2 con- 
tains a high percentage of phosphate of lime, but little oxide of 
iron and alumina, and not too much carbonate of lime to prevent 
its being classed with high grade mineral phosphates. 

14. Aex}ba IsLAisnD Phosphates. 

Another phosphatic rock or mineral has recently been dis- 
covered on Aruba Island, one of the Leeward Islands in the 
Caribbean Sea, situated 12° 36' north latitude, and 70° 8' west 
longitude. 

In 1824 gold was found on Aruba, a Dutch possession, and is at 
the present time explored by the Aruba Gold Mining CoiMany, 
who have also recently obtained a concession from the Dutch 
Government to work and export the newly discovered phosphatic 
mineral deposits on that is&nd. 

The samples of Aruba rock phosphate which have come under 
my notice are compact hard stone-like masses of a light-brown 
or yellowish colour, with darker chocolate-brown coloured bands 
and blotches, which give the Aruba phosphate a peculiar and 
characteristic appearance. Veins of calo-spar not infrequently 
interlace the phosphatic mineral, which probably will be found 
even a more valuable acquisition than the gold-mines, Aruba 
phosphate, I find, contains from 63 to 76 per cent, of phos- 
phate of lime, with variable quantities of carbonate of lime, 
oxide of iron, alumina, insoluble siliceous matter, and similar 
impurities usually found in phosphatic minerals. In illustration 
of the chemical character of Aruba phosphate, I subjoin analyses 
of several samples which have recently been submitted to me for 
examination : — 


Composition ot* Five Sampxes op Abuba Phosphate. 


i Ko.1. 

1 1 

Ko.2. 

Ho. 3. 

Ho. 4. Ho. 5. 

Hoistoe and watier of cambi-V 
nation .. .. •> .. .. j 

*Pbosphoric acid SX'Il 

Lime 41*69 

tCarbonio^id • ^6*69 

Oxide non ■■ .t •• 

Alumina, &c ; .. J 

Insoluble siliceous matter .. *24 

3*79 

33*04 

47-53 

1 14*60 

r 1-04 

6*54 

28*95 
! 80*18 
•98 
9*26 
17*22 

1 7*87 

3*79 j 5*48 

33*04 34*94 

47*53 , 42*91 

1 14*60 1 16*43 
j 1*04 ! *24 

I 100-00 j 

100*00 100-00 

100-00 ! 100-00 

1 

* Equal to tribasic phosphate \| 

of lime j i ' 1 

t Equal to carbonate of lime j 15*20 j 

1 

1 7213 

I .. 

1 

; 63*20 

1 2*23 

72-13 t 76-28. 

! 

! 
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One sample, No. 3, it will be seen, contained a good deal of 
oxide of iron and alumina, and for this reason was not well 
adapted to the manufacture of superphosphate. The remaining 
samples also contained appreciable quantities of oxide of iron 
and alumina with more or less carbonate of lime. Three of 
the samples contained as high a percentage of phosphate of lime 
as is found in the best samples of Sombrero Rock phosphate, 
which the Aruba mineral resembles closely in its chemical 
composition. ‘ 

There are a number of other small islands in the Caribbean 
Sea on which rock phosphates of more or less value occur. For 
instance, on Pedro Keys a phosphatic deposit is found, in a cargo- 
sample of which I found : — 

Chmpositim of a Sample of Pedro Keys Phosphate, 


Moisture and water of combination 9*34: 

♦Phosphoric acid 29*69 

Lime •• .. .. .. .. 86*01 

Oxide of iron and alumina, magnesia, carbonic } *gg 

acid, &c. .. .. .. .. •• •' } 

Insoluble siliceous matter 5*27 

100*00 

* Equal to tnbasic phosphate of lime .. .. 64*81 


This is an inferior mineral phosphate, and not often met with 
in commerce at the present time. 

15. Redoeba Phosphate. 

Some years ago a peculiar phosphate, mistaken at the time, for 
phosphate of lime, was discovered on the Redonda Island. 

This mineral consists principally of hydrated phosphate of 
alumina, contaminated with more or less oxide of iron and 
insoluble siliceous matter. Most samples contain no lime 
whatever, and in consequence Redonda phosphate cannot be 
used in the manufacture of ordinary superphosphate of lime. 

It is, however, utilised in chemical works for the production 
of alum, for which several patents have been taken out in Eng- 
land, and it yields, as a by-product in the manufacture of 
alum, impure phosphoric acid, which may be incorporated with 
salts of ammonia and other fertilising materials, and thereby be 
transformed into artificial manures. Redonda, and other kinds 
of crude phosphate of alumina, are also useful after treatment 
with sulphuric acid, as precipitating and clarifying agents of 
town sewage. , . 

Messrs. Forbes and Price, who have patented, the employment 
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of a solution of crude phosphate of alumina in sulphuric acid, 
recommend to mix the finely powdered mineral with a sufficient 
quantity of sulphuric acid to render the phosphate of alumina 
and iron soluble. A small quantity of the solution thus 
obtained and diluted with some water, these gentlemen recom- 
mend to be poured into foul town sewage, and at the same time 
to add a little milk of lime, when an immediate flocculent 
precipitate is formed, which readily settles at the bottom 
of the precipitating-tank, carrying down with it ail the sus- 
pended organic matter and a portion of the soluble organic 
impurities of town sewage, and leaving the supernatant liquid 
almost colourless, fairly clear, and inoffensive to smell. 

The dried sewage deposit consists of a mixture of precipitated 
phosphates of iron, alumina, and lime, and contains also more 
or less organic matters (yielding ammonia on decomposition), 
and fine sand, and similar mineral insoluble impurities present 
in town sewage. It constitutes a useful artificial manure.' 

The following are the results which I obtained from the 
analysis of four samples of Redonda phosphate : — 


CoMPOsmoN OP Fottb Samples op Bei)oio)a Phosphate. 


1 So.!, j 

Ho. 2. 

Ko,8. 

1 

1 

Ho. 4. 

Hoisture and 'water of combination 

^Pbosphniic acid 

AlTiyrtiiaa. and oslde of iron 

23'23 

36*95 

36*38 

3*44 

21*15 

37*04 

32*26 

9*55 

27*70 

19*40 

25-65 

27*25 

24*20 

38*52 

35*33 

1*95 

Insolnhle siliceoiis mait^ .. .« 

* Corresponding to tribasic phosphate 1 
of lime / 

100-00 

100*00 1 

1 

100-00 

100*00 

i 

80*66 

1 

i 

80*86 

42*35 

84*09 


The samples Nos. 1, 2, and 4, it will be seen, were very rich 
in phosphoric acid ; No. 3 represents the composition of an 
unusually poor sample of Redonda phosphate. 


16. AiiTa VeIiA Phosphate. 

Alta Vela Hock phosphate is found on the small island of 
Alta Vela near St. Domingo, and is another form of crude 
phosphate of alumina, which may be used for the same purposes 
for which Redonda phosphate is employed. It appears to vary 
in composition to a greater extent than Redonda phosphate. 

The following is an analysis of a sample of inferior Alta Vela 
phosphate : — 
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Composition of a Sample of Alta Tela Pho^hate. 

' Moisture 10*64: 

Water of combination 6*85 

♦Phosphoric acid 20*4:6 

Lime 11*29 

tCarbonio acid ' .. .. 4*01 

Oxide of iron 6*76 

Alumina .. .. .. .. .. .. .. 13*48 

Insoluble siliceous matter 28*52 


100*00 

* Eq^ual to tribasic phosphate of lime • . 44*64 
t Equal to carbonate of lime 9*11 


This sample was eridentlj a mixture of phosphate of alumina 
with phosphate and carbonate of lime, and a good deal of insoluble 
siliceous matter. 

Other samples I have found free from lime, but in all hitherto 
analysed by me I have found a considerable proportion of in- 
soluble siliceous matter. On the whole, Hedonda phosphate is 
richer in phosphoric acid than Alta Vela phosphate, as will be seen 
by the following results of analyses made in my laboratory : — 

Composition op Thbbb Samples op Alta Vela (St. Domingo) 
Phosphate. 


j 

iro.l. 

No. 2.' 

No. 3. 

Moisture V 

Water of combination / 

♦Phosphoric a(^ 

Oxide of iron 

AInTnmfl. 

Insoluble siliceous matter .. .. 

18-51 

20- 07 
7-38 

21- 20 
32-84 1 

19- 8S/ 

■ 26-28'^ 
7-28 

20- 22 

1 26-99 : 

4-19 

12*99 

10*86 

2*79 

21*98 

27*19 


100*00 

100-00 j 

1 100*00 

♦ Corresponding to tribasic pho^bate of lime .. 

43*81 

57*26 

1 67*37 


Alta Vela phosphate is a harder rock than Redonda phosphate, 
and of a lighter colour. 


CONOLtJSXON. 

All the minerals described in the preceding pages are of little 
use for agricultural purposes, except when they are treats with 
sulphuric acid. 1 am aware that some, for instain^,^ Gerjplan 
phosphates, have been usefully applied to the land simjdy in a 
finely powdered state, and no doubt in the immediate neighbour- 
hood where phosphatic minerals of a low quality are found, and 
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are procurable at a trifling expense, ttey may be used with advan- 
tage in a powdered state, like marl, in large quantities, say at 
the rate of a ton or more per acre ; but as a rule, phosphatic 
minerals are mainly of use to the manufacturer of superphos- 
phate, whose aim it should be to render, by treatment with sul- 
phuric acid, the insoluble phosphate of lime contained in them 
as completely soluble in water as possible. 

Soluble phosphate of lime is a definite chemical compound^ 
and in all respects just as valuable for manuring purposes as 
soluble phosphate obtained from bones. On the other hand,, 
insoluble phosphate, in the shape of undecomposed phosphatic 
minerals, has little or no practicable manuring value, whilst in 
the shape of bone-dust it is sufficiently available as plant-food 
to be of considerable value. 

In conclusion, I shall briefly revert to the various conditions 
which affect the commercial value of phosphatic minerals as 
raw materials for the manufacture of* superphosphate and com- 
pound artificial manures. 

The commercial value of phosphatic minerals is obviously 
regulated by the percentage of phosphate of lime they contain. 
The richer they are in this element, I need hardly say, the more 
valuable they are, other circumstances being the same,, to the 
manufacturers of artificial manures. 

But the percentage of phosphate of lime alone is not the 
sole m^sure of their commercial value; and it not infre- 
quently happens that a phosphate having a lower percentage 
of phosphate of lime, nevertheless is worth more, weight for 
weight, than another kind richer in phosphate of lime ; for 
whflst some impurities, for instance, quartz rock and insoluble 
siliceous matters, do not consume any sulphuric acid, others,, 
like carbonate of lime, neutralise or render ineffective a portion 
of the acid which is employed in the manufacture of superphos- 
phate for rendering the phosphate soluble. Any excessive pro- 
portion of carbonate of lime in a mineral phosphate, therefore, 
detracts from its value. A moderate percentage of carbonate of 
lime, however, is rather beneficial than disadvantageous, inas- 
much as the carbonic acid which is disengaged from the car- 
bonate when the powdered mineral is treated with acid has a 
tendency to make the superphosphate more porous and bulky,, 
and finally to produce a manure in a better mechanical con- 
^ dition than it can be obtained from minerals altogether destitute* 
of carbonate of lime. 

Again, the commercial value of phosphatic minerals is affected 
in a great measure by the percentage of oxide of iron and 
alumina which they contain ; that is to say, the unit per cent,, 
of phosj^hate of lime is worth more in minerals which contain 
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little or no oxide of iron and alumina than in others containing 
a good deal of iron or alumina. The percentage of fluoride of 
calcium which accompanies most phosphatic minerals likewise 
afiFects their commercial value; and in a minor degree their 
value is further afiected by their porosity or density, and the 
facility with which they can be reduced to a fine powder. 

Laboratory, 11, Salishmy-sgyiare, FleeMreet, KG.y 
July, 1875. 


XVIL — Notes on the Works of Sowing and Consolidation of the 
Dunes or Coast Sand-hills of Gascony, containing information 
oUaimd from M. A. Chirot, a French Economist, with a view 
to the introdvjcUon of similar works on the Sand-drifts that are 
rapidly advancing over and threatening eventually to destroy 
the City of Beirut. Communicated by General F. CottOjNT, 

asx 

The sand-hills which run along the ' shores of the Gulf of 
Gascony, and which have been fixed by the process of Bre- 
montier, extend from north to south from the mouth of the 
Garonne to the mouth of the Adour, having a length of nearly 
120 miles and a mean* breadth of 3 miles. 

Before they were fixed by the plantations which have been, 
recently made, they advanced each year toward the interior* 
No effectual obstacle to their encroachment having been found, 
they covered all the buildings lying in their path ; and had 
buried up to the belfry the old church at Soulac, when Bremontier 
undertook to fix these masses of sand, and to arrest their progress 
into the interior of the country. 

The essential part of the system adopted consisted in sowing 
the dunes with pine-seed ; but as the sands were displaced every 
day by the winds of the coast, it w§is necessary, to ensure a suc- 
cessful sowing, to employ certain means invented by Bremontier, 
without which no vegetation could have obtained a hold, upon 
these moving masses; 

These precautions are shown in a detailed and exact manner^ 
in the annexed Specification. 

The sowing, as appears in , the Specification, is usually made 
with a mixture of the seeds of the pine and of the brooin-plant. 

The broom comes up first, and, before the protection of' 
the branches (brushwood) has ceased to be efficacious, it covers 
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the surface with a growth of vegetation which is a more perfect 
protection than the brushwood which first gave it shelter. 

The pine-plants come up much more slowly, and grow, by 
slow degrees, under the shelter of the broom ; but at the end of 
three or four years, or five at most, the pines will have out- 
stripped the broom, and become -sufficiently strong to make the 
fixing of the sand complete; their growth chokes the broom 
which first protected them, and which now, having become 
useless where it is, is made use of as brushwood to cover parts 
newly sown. 

When the pines have thus choked the broom, the object is 
gained — ^the dune is secured ; no further work is required except 
to clear out the plantation in proportion to the growth, so as to 
secure the healthiness of the remaining plants, and thus obtain 
a forest-produce of great value, from the ground which was 
previously nothing but a danger to the country. 

The produce of the first thinnings served also as brushwood, 
and, together with the broom-plants which had been cut, afforded 
shelter which enabled the process of sowing to be continued. 

It is chiefly because the whole of the work has been so directed, 
that from the portions already done, in proportion as they were 
completed, the means required for continuing the sowing were 
obtained, so that it was possible to finish the whole work without 
great expense. 

The average cost of sowing the sands under this system 
amounted to 47s. per acre, including all additional works, par- 
ticularly those of fencing, which were needed to protect the 
parts first sown from the still drifting sands near them, which 
had not yet been fixed. 

If, in order to bring the work to a more rapid conclusion, 
i;he supply of branches or brushwood had been sought for else- 
where, the expense would have been double. This increase 
will be easily understood if it is remembered that the sands were 
on the border of a flat plain, on which there were no plantations, 
and that the brushwood must have been brought fi:om a distance ; 
and the carriage would have been the more expensive, because 
in certain parts of the dunes the brushwood must have been 
carried on the back of mules. 

The Specification provides for certain works to be done to 
protect the parts sown, while the process of fixing is still going 
on, firom the sand which might he carried over them by the 
wind. Palisades, or wattled fencing with stakes, or of simple 
branches, should be placed round the threatened parts* 

The palisades of planks are more costly at first, but they 
axe much more effective than the wattled fencing; and as the 
planks last much longer, the final expense of the palisades is 
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generally not higher than that of the wattled fence ; they have 
also been found better, and it is recommended that they be used 
in preference. 

The “gourbet” {Calamagrostis arenaria)^ Syn: Ammophila 
armaria^ which is ordered to be mixed with the broom and 
with the pines in places most liable to be invaded, is a hardy 
plant, and does not sujBFer from the proximity of the sea ; and it 
has, besides, a special quality valuable for the purpose in view, 
which is, that in proportion as the sand accumulates round 
its stem it continues to grow without injury, while almost all 
other plants are killed when the sand is raised above the crowns 
of their roots. The gourbet has been known to continue to grow 
vigorously after it had been covered slowly with more than 8 feet, 
of sand since it was sown. The stem of the plant buried in the 
sand was nearly 10 feet from the end of its root. 

The gourbet is, as we have said, a very hardy plant ; and as it 
grows at all seasons, and is not ajSfected by either heat or cold, 
there is no doubt that it would suit the climate of Beirut. 

The sea-pine which grows on the dunes of Gascony is a 
species which succeeds marvellously in the climate of the south- 
west of France j and besides the timber, it gives a considerable 
produce in resin, so that it has naturally been chosen in a climate 
which suits it so well ; but it has not succeeded except in a 
temperate climate, and does not do well either in great heat or 
cold. I am strongly of opinion that it would not be grown easily 
at Beirut ; but other species might be found there, more suited 
to the climate, which might be substituted with advantage for the 
sea-pine. ^ The residents in that country are more competent than 
1 can be to know which would be the most suitable species. The 
process of sowing and fixing the drifting sands would in other 
respects remain the same, whatever be the species of pine made 
use of. 

The dunes which have been sown in the departments of the 
Garonne and of the Landes are, I believe, the highest on the sea- 
coast. Their mean height is from 160 to 230 feet There are 
some in the middle of the chain which attain the height of 
260 and 300 feet. 

The total surface of the dunes in the two departments is over 
200,000 acres. 

The work of fixing these dunes, begun by Brepaontier, was 
cdhtinued by the engineers who succeeded him, according to his 
system, and was completed in 1862 over the 200,000 acres. 

The system invent^ by Bremontier is shown, in the annexed 
Specification. It has always been applied with the same success. 
I have often seen, during the progress of the work, the most 
violent storms, producing the greatest destruction in the dunes 
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that had not then been planted, carrying them forward more 
than 60 feet ; but those completed were not damaged, and those 
under the operation were so little injured that they were restored 
in two or three days after the storm. 

The expense, as already stated, has been about 47s. per acre, 
or for the whole extent, over 480,000Z. 

The value of the dunes when planted may be estimated at 
16Z. per acre, when the pines begin to yield the resin. 

These 200,000 acres of moving sands, which were previously 
so great a danger, are now covered by a magnificent forest, 
which in a few years will be worth about 3^ millions sterling. 

Oeneral Specification for Fixing and Sovnng part of the Dunes or 
Sand-Mils in the Commune of La Teste, 

The works of fixing and sowing the dunes consist: 1st, in spreading 
.the seeds; 2ndly, in covering the moving sands by means of branches 
(brushwood); 3rdly, in sheltering the parts _ sown firom the encroachment of 
outside moving sands. 

1. Sowing. 

1. The sowing of each acre of dune to be made with 18 lbs. of pine-seed and 
7 lbs. of broom-s^, to which must be added 4i lbs. of the seed of “ gourbet,” 
Calamagrostis (^AmmopMla) armaria (Arundo arenaria, Linn.), when the 
dunes are very moveable, and much exposed to the action of the sea-winds. 

^ese quantities of seeds to be separately and evenly sown immediately 
before the Reading out of the brushwood, in order that they may not he closed 
:tpgether or disper^ the wind. 

3. The gourbet-seed only to be used on the borders of the sowings in those 
pa^ whem the defences tail to give complete protection from the outside 
driffing-s^d. 

4. &ch acre of dune to he sown with gourbet to have only 13 lbs. of 
the seed of that plant, which is to be mixed with wet sand, so that it may not 
be carried away by the wind when it is sown broadcast. 

5. The sowii^ may take place at all seasons, if necessary to* obtain the 
payment of instalments of the contract price; but it is better to make them, 
ns much as possible, from the 1st October to the 30th April. 

6. As a rule, the sowing must not be made on the steep slopes of the sand- 
hills, except during the summer, when the sand is perfectly dry ; and care 
must be t^en, besides, that it is firmly trodden down by the workmen, that 
the slope may be lengthened, and that the sands lately carried up by the wind 
may not slip down, dragging off the coverings. 

7. The seeds to be of the best quality. Those obtainable in the trade 
cannot be trusted. To escape all fraud, they should not he used unless 
approved by the mamger, 

2. COVEBING. 

8. The seeds to be covered with brushwood, cut in fan-shape; and for this 
purpose all the small branches or twigs above or below, which would prevent 
the branches being laid fiat on the soil, to be struck off with some sharp instru- 
ment; and the stexhs of the branches, where bent or twisted, to be made 
sfemight by notches cut half through them before they are laid down, 

’ These branches to be applied as evmily as possible on the sui^feice, and laid 
' oy^lapping one another, as the feathers on the body of a bird. These coverings 



mid Consolidation of the Dunes of Gascony. 439 

to be kept in their place by shovelfuls of sand thrown on them at the distance 
of nearly 10 inches from one another. 

9. On the steep slopes, the brushwood branches, as they cannot be fixed by 
sand on them, to be cut and laid on, as just described, and the thick ends 
of the branches to be stuck into the sand to the depth of 4 inches. 

10. For each acre of the dunes to be sown with pine and broom-seed, 
600 faggots of brushwood, of 22i lbs. each, to be used ; but only 300 faggots 
for the parts laid down with gourbet, or for the fixing of the lettes’^ of sand 
which are not sown. 

11. The branches to form these faggots not to be much thicker in the stem 
than 1 in<i, and to have all their leaves on them. To be cut at least twenty 
days before being used from the 1st November to the 1st April, and ten days 
for .the rest of the year. 

12. All the labourers employed in the preparation and laying down of the 
brushwood, as weE as in sowing; the seeds on the dunes, to be superintended 
by an intelligent head workman, well Instructed in the duty. 

13. The contractor to be^ the sowing on the dunes at the southern 
extremity, and doubling back towards the north by paraUel zones of sowing 
facii^ the souEi-west. 

3. Works op Defbkce. 

14. When neces^ry to protect fresh sowings from the encroachment of 
drifting sand, lines of palisades, or of wattled or other fencing, to be fixed in 
the direction to be marked out by the foreman of the works, according to the 
more or less exposed situation of the parts. 

16. These paEsades to be made of 1-inch hoards of a height of 5 feet, and 
a breadth of from 6 to 8 inches. A space to be left between each of Iths 
of an inch, and the hoards to he fixed to the depth of 2 feet. 

These boards to be of pine-wood, tarred, of very good quality, weE smoothed 
on the sides, and without fiaws. 

16. The wattled fencing to be either single or double. The first to 
consist of a row of stakes of a mean diameter of 2i inches, of 5 feet long, 
f^ed in the sand, 20 inches deep, with spaces between of 20 inches from 
centre to centre, and wattled and raised above the ground to the height of 40 
inches. For the double wattling the stakes to be 8 feet long, and 3 inches of 
mean thioi^ess; but at first only to be wattled to the .height of 40 inches 
from the Attorn, so as to leave an equal height for a second wattling when 
the first shall he overtopped. 

17. The other fencing (cordons) to he made of bundles of picked brush- 
wood of 8 inches diameter at the l^ttoxn, and 28 inches at the least in hei^h^ 
planted in fives (en quinconce) in two or three rows, according to necessity, 
and fixed a foot deep in the sand. 

18. The direction of the lines of defence for the sowings to be regulated 
in each particular case upon the following principles 

1st. In general the working-plot (l^atelier) should be placed on the west of 
the dune next the shore, upon a sowing already made, or on a secured lette. 
This condition being fuldUed, if the two ends are not closed they must be 
secured by Hues of defence, narrowing from the space between, against the 
danger of the winds blowing from points between the north-west and south- 
west. These wEl have a direction following as much as possible these two 
lines, the opening of the angle which they form being turned towards the sea. 

* Leites are certain parts of: the sea-coast which surroimded by sand-hEls, 
hut not covered by sand. They are patches where the saoisture arising fiom 
defective drainage of rain-water, encourages low herbaceous growth, which 
adds stiU more to the fixing of the seal. They thus form a good starting-point 
for fresh works. 
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2nd. When a sowing shall be protected on the north, the lines of defence on 
the south-end will follow the direction of south-west. 

3rd. In the opposite case, where the working-plot is open on the south end, 
the direction of the lines of defence will be to the north-west. 

19. The contractor may in some cases be obliged to deviate from the general 
principles laid down above, but is never to be permitted, for one instant^ to 
leave any part of his workyard, when it adjoins the moving sands, with its- 
sides exposed and unprotected from the danger of the winds. 

20. The parts at the end of a sowing on the west side which cannot be joined 
to the shore dune, or to a protected 2ett% or to a sowing previously completed, 
to be secured by works of defence. 

21. Palisades of planks to be used for these parts, and for the most exposed 
points on the sides of the sowings. The cordons of bush-fences to be kept for 
the foot of the dimes overhanging the lettes of sand. 

22. If the movement of the dunes outside the limits of the work undertaken 
should threaten the sowings, the contractor muSt warn the engineer befordiand, 
so that the authorities may take the measures necessary to stop the advance of 
the sands. Any n^leot of this rule will exdude him from any right to 
indemnity from loss, under pretext that it arose from canses beyond his 
control. 

23. The contractor only to be paid for the works of defence actually com- 
pleted ; and to bear the expense of any preparatory works which he may 
deem it necessary to set up in the interior of the working-plots to protect 
the sowings while waiting to continue them to the extent fixed in the con- 
tract. He is also answeraHe for any encroachment or thinner drifts which 
may iske place by the movement of the sands within the limits of his nnder- 
taking. 


4. SPECffAL AJTD Gekebai. CosniTioKS. 

24 The contractor to be responsible for the success of the works, and of 
their maintenance up to the friiai payment and approval, which is not to take 
place until three years after the last sowings have ^iminated. 

For the palisades, the wattle and bush-fencing (cordons), the warranting is 
not to commence till three months after the entire frnishing of the work, and 
its provisional approval. 

25. The administration not to admit of any excuse, such as the want of 
men, the dearness of seed or provisions, Ihe difiScnliy of transport, or the* 
violent changes of the weather which may have damaged the coverings or 
have destroyed the plants, as, for example, winds, frost, hail, drought, or other 
causes whatever by which the contractor might sedt to excuse the Mlure of 
his sowings. 

^ 26. As the contractor should not make a tender until he has pretiously 
mastered the substance of all the smaller details, he is to have ho pounds for 
claiming indemnity on the plea that the sonrces of supply for the brushwood 
have b^ overrate or the distance for transport suppo^ to be less, or for 
any other reason founded on the supposed errors of the Specification. 

> 27. Fvery year a regular statement (prochs verbal) of the extent of the 
sowings to be drawn up. This statement to contain observations on the 
state of the sowings, and to be communicated to the contractor, who must 
either accept it or state his claims for deduction upon it within ten days. 

28. At the principal angles of the spaces sown in each district, under the 
direction of the superintendent, posts in oak-wood of 4^ inches to 6 inches 
in the side, and 6ii feet, at the least, in length, to be placed. These posts 
to be imbued 4 feet in the ground, and to be inscribed on the top with 
a red-hot iron, the year of the execution of the sowing, and consecutive num- 
bers. The part imbedded in the ground to have bad previously two coats. 
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of tar. The posts to be in oak-wood of the country, squared to a sharp 
•edge, and of good quality. 

At the other angles pegs in oak, 5 feet in length and 3 to 4 inches square, 
.to be imbedded nearly 3 feet in -the ground, and to be marked with a hot iron 
in consecutive numbers. 

29. The payments to be made to the contractor to be regulated according to 
tthe following terms : — 

1st. Before the first shooting of the seeds he is not to receive anything except 
the value of the brushwood-feggots employed for the covering. 

2ndly. In the following month of June an examination shall be made. If 
it is favourable, he will be entitled to receive 90 per cent of the entire 
expense incurred ; the remaining 10 per cent to be retained as a guarantee. 

3rdly. At the second shoot, or in the month of June following the second 
year of the sowing, a fresh inspection will be made. If it is favourable, the 
sum retained for guarantee to reduced to -^th of the total amount 

4thly. At the third growth, if there are grounds for the provisional accept- 
ance of .the. work, tibie'guarantee to be reduced to 5 per cent, and to remain 
■so until the end of the operation. 

30. The approval or provisional acceptance in each year to be declared 
fovourable to the contractor when the plants shall show : — 

first year, ft of pine, and as much broom per square foot 

The second year, 1 foot of each kind. 

The third year, f ths foot of each kind. 

3X. A c^ificate of provisional acceptance to be then deliver^, and the 
;mnount retained for guarantee reduced, as shown above in Article 29. 

32. The maintenance of the sowings to remain in the care and at the cost of 
'the contractor until the final appmval, in conformity -with Article No. 24, 
-and to include replacing the pegs, repairs to the covering, and other works of 
defence, and the re-sowing found to be necassary after the third provisional 
acceptance. 

33. After the entire completion of the work and the expiration of the periods 

•of the guarantee fixed by 24, the deed of final acceptance to be drawn 

up and the contractor discharged fiom all responsibility. 

34. The Contractor to be always provided with a measuring chain of 33 feet, 
with twenty stakes of feet in length, furnished with their sights ; also to 
keep in the workshed an instrument for ascertaining the level of the surface 
of ike sowings executed. 

35. He is not to be entitled to any remuneration for ^s, stakes, labourers’ 
wages, or any other extra expenses incurred in marXdng out the works or 
an measuring the surfaces of the sowings made. 

36. These surfitces to be measured horizontally,^ without regard to irregularity 
of the ground or the inclination of the slopes. 

37. For the cutting of the brushwood, the felting of trees, and the opening 
•of means of passage for carts, he is to follow the directions which will be given 
to Mm by the Agents of the Department of Boads and Bridges. He is also 
bound to clear out all the stumps of the pines in the sowings whence he shall 
have taken the brushwood. 

38. He is to ^be responsible for all damage occasioned in the sowings or 
woods by the labourers employed in the cutting and carriage of the f^ots, 
and liable to the penalties impe^ for such acts b^ the code of forest laws; ' 

39. If the administration desires to make any tr^ or experiment^ the 
tracter is bound to procure aU the plants and all the nece^s^ Materials, 
but not to be responsible for their imckseas. 

40. The contractor to fix Ms r^dence in the place neatest to the works, or 
.to appoint some one famished with powers to r^iesent him there. 

41. No work to be carried oh in the sheds on Sundays and holidays. In 

VOL. XI. — S. S. 2 G 
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case any exceptional circumstances should occasion a deviation from this rule^ 
the contractor must apply for the necessary permission in suflSicient time for the 
competent authority to consider the necessity- 

42, A deduction of 1 per cent, to be made on the contract price of the 
•works for the benefit of the sick or injured workpeople, to secure to them 
m^ical assistance in case of need, or of pecuniary help in conformity with the 
provisions of the Pecree of the Minister of the. 18th December, 1848, and of 
the Circular of the 22nd' October, 1851. 

43, The contractor, besides, to be subject to all tbe clauses and general con* 
ditions imposed on all whose undertakings are accepted by tbe Department of 
Boads and Bridges, as in the paper of charges annexed to the Circular of M, le 
Directeur-Greneral, and dated the 25th August, 1830. 


XVIII . — Report on Laying dawn Land to P&rmanent Pasture, 
By Mobgan Evans, of London, and T. BOWSTEAD, of Eden 
Hall, Penritt, Cumberland. 

Intboduotiok. By Mobgan Evans. 

The Council of the Royal Agricultural Society determined ta 
obtain information on the following question : — The alteration 
in the cultivation of land caused by the present high prices of 
farm stock, and the increased cost of agricultural lalwur ; atten- 
tion to be specially called to the laying down of permanent 
pasture, the extension of time given to artificial grs^ses on 
arable ferms.^ Accordingly, Mr. Thomas Bowstead, of Eden 
hall, Penrith, and myself were requested to prepare a report on 
the subject for the Society’s ^ Journal/ The area included in 
our investigations was confined to England and Wales. Mr.. 
Bowstead prosecuted his inquiries in the northern div&ion 
of the country, leaving me to collect materials relating to- 
the south. The information obtained by colleague was 
ultimately placed in my hands * and at his request 1 undertook 
to write the introductory remarks, and a few concluding ob- 
servations, on the information we were enabled to collect from 
those practical a^iculturists who had kindly rej^onded to ougr 
inquiries. 

It has for many years been apparent that increased atten- 
tion was being directed to the production of grass by the 
facers of this country. Whilst the price of com has remained 
almost ^tionary, or fluctuated but slightly according to the 
seasons, the work of producing it has gradually been rendered 
more costly, from the constantly increasing high rate paid for 
agricultural labour, and the necessity of employing expensive 
machinery in the cultivation of the soil. Qn the other hand,, 
fhe price of meat has been continually advancing; and by 
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converting arable land into pasture a considerable reduction in 
the labour bill may be obtained. These conditions have had 
the result of inducing many farmers throughout the country 
to enlarge their area under grass and to diminish that under 
com; in some cases by laying down land to permanent pasture, 
and in others by a more extended period for artificial grasses 
in the rotation. The following Table, compiled from the official 
agricultural returns, gives the acreage of arable and permanent 
pasture in England and Wales jfrom the years 1870 to 1874 in- 
clusive. It is needless to extend our inquiries further back, as 
previous to 1870 the classification of grass under rotation and 
under permanent pasture was not so correct as that which has 
been followed since the year 1869. 


Aoeeagx of AeabIiB and Psemanent Pasture JjAnd respectively, in 
EngxAnd and Wales, in each Year, from 1870 to 1874. 


Years. 

Exglakd. 

I 

j ' Wales. 

Total for ENOLAim 
AND Wales. 


■ 

Arable. 

Pasttire. 

Arable. 

Posture. 

Arable. 

Pasture. 

1870 

Acres, 

13,729,000 

Acres. 

9,680,000 

Acres. 

1,120,000 

Acres. 

1,428,000 

Acres, 

14,849,000 

Acres. 

11,108,000 

1871 

13,836,000 

9,882,000 

1,110,000 

1,495,000 

14,946,000 

11,377.000 

1872 1 

1 

13,839,000 

9,991,000 

1,104,000 

1,532,000 

14,748,000 

11,523,000 

1873 I 

13,656,000 

30,238,000 

3,065,000 

1,582,000 

14,721,000 

11,820,000 

187^ i 

13,570.000 

10,438,000 

1,045,000 

i 

1,634,000 

14,615,000 

12,072,000 


It will thus be seen that a considerable addition has gradtidly 
been made during the last five years to the acreage ^nder grass 
in England and Wales, We were, however, in 1873, warned iby 
Mr. R. Valpy, of the Statistical Department, that as to the addi- 
tions^ annually or periodically made to the cultivated area of the 
country, or as to the relatiye variations in the extent of arable 
or grass fanning, the agricultural returns do not as yet afford 
any very decided evidence. The returns must extend over a 
longer period of years than they yet do before marked proofs of 
changes in these respects can be looked for. The more complete 
collection of the returns, and greater care in returning the par- 
ticulars required, have doubtless caused a large part of th«,api^ 
rent increase. There is, nevertheless, acowrdiftg to of 

the collecting officers, an addition annually culti- 

vated acreage of the country by the reclaniation nf land, which 
is necessarily a rather slow and expensive work in most parts of 

2o2 
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the country^ The larger part of the increase in the total quantity 
of land is for permanent pasture ; and here a large allowance 
must he made for additions due to more accurate returns under 
that head. Mr. Valpy, however, says that “the higher cost of 
agricultural labour, together with the increased demand, and 
rejinuneratire prices obtained, for butchers' meat and dairy pro^ 
duce, are mentioned by several of the collecting officers as 
causing a change from arable to grass farming." 

As might be expected, with the increased production of grass 
more live stock is kept each succeeding year, as is shown in the 
Table on the opposite page. 

In five years it appears that the increase in cattle has been 
508,662; in sheep, 1,277,719 ; in pigs, 260,094 ; and in horses, 
87,083. The total proportionate numbers of live stock in England 
and Wales to every 100 acres of land under crops, bare fallow, and 
grass, in 1871, were 4T head of horses, 15*5 head of cattle, 73*9 
head of sheep, and 8"8 head of pigs. In Wales the proportions were 
—horses, 4*5 ; cattle, 22*9 ; sheep, 103*9, and pigs, 8*7. In 1874 
we find that for every 100 acres used for agriculture purposes, there 
were in England, 4*2 head of horses, 17*9 head of cattle, 82*7 head 
of sheep, and 8*6 head of pigs : in Wales, 4*6 horses, 24*8 cattle, 
114*4 sheep, tod 8*0 pigs. It should be remarked that the larger 
proportionate numbers of cattle and sheep in Wales as compared 
with England are owing to the extent of rough pasturage upon 
. heath and mountain-land in tibie Principality not included in 
the returns under the head of permanent pasture. How much 
of the indrease in the number of live sto(^ reported is due to 
1 more correct returns it is difficidt to say. But taking the figures 
as given, it will be seen that although the number of horses and 
pigs to every 100 acres has remained almost stationary, there has 
been an increase in England of 2*4 cattle and 8*8 sheep J in 
Wales, of 1*9 cattle and 10*5 sheep. Or, to put it in another light, 
ihere axe now kept on every 100 acres of land in England more 
than one-seventh more cattle than in 1871, and one-ninth more 
iheep; whilst in Wales the increase has been at the rate of 
adding one-twelfth more cattle and about one-tenth more sheep.- 
icOdked at from any pointy the increase is encouraging ; and, 
coupled with the faict of the large extension of area under 
grassy there appears to he little doubt that the additional number 
of live stock maintained by the countiy is principally due to 
the greater attention paid to the production of grass. 

Notwithstanding the enhanced price of labour, and the in- 
creased demand for stock, both lean and fat, the extent to which 
' arable land has been converted into pasture has not been so sudden 
hor so great as might naturally have been expected. Farmers have 
Mdmrtoheen slow to alter their usual course of hushtodry at the 



SuMMABy of Total Nvmm of Lfsth Stock retumod in Ekolani) and Wales, in each Year from 1870 to 1874. 




























446 Beport on Laying dmn Land to Perrmnent Pasture. 

indication of changes in market-prices. Even the steady influence 
of years of experience, clearly tending to demonstrate a growing 
and apparently permanent alteration in the price of a special 
product of the farm, has failed to produce great variations in the 
routine of cropping. Changes in the area under cultivation of 
a particular class of plants, or in the usual average amount of 
live stock of any kind on the farm, have hitherto been but slowly 
made, and with a caution amounting to timidity. Whatever com-* 
petent observers may have prognosticated as the probable price of 
wheat, barley, or oats for the next few years, the farmer, although 
he may have already received a foretaste of the future, has de- 
viated little from his path. By pursuing his usual course he 
believed himself to be at least safe, and that in the end he must 
win. In past times he found that a few seasons at most were 
suiEcient to balance a temporary reduction in the value of any 
article. If there was a fall this year in the price of wheat, it 
would most probably rise in the next. If horses or sheep, oxen 
or pigs, were dear, it was only for a time. The rise of the 
market was only temporary. Its occasional fall, although sudden 
and sometimes alarming, lasted but a short while. Every com- 
modity had, in its turn, its share of favour. Whenever he did 
breed more pigs or grow more barley as a speculation he was 
usually wrong, and got sick and faint-hearted at his ill-luck. 
On the whole, he found that to adhere to his usual practice of 
mixed farming was safer plan, and he always had some 
kinds of produce that fetched a good fair price, though others 
hung heavily on his hands, and had to be disposed of at an 
actual loss. So his theory was a bit of everything pays best,” 
and in mixed husbandry he found his security and his rent. 

Since, however, our country is becoming less self-supporting 
&^m the rapid increase of our population ; and since rapid 
means of information have enabled foreign merchants quickly 
to acquaint themselves of our wants, and operate on our markets, 
thus keeping prices at a more level rate, the agriculturist can 
more safely calculate on the prospects of the future. From all 
we do know, it appears evident that for some time to come the 
price of meat^ at least, will suffer no serious reduction ; for the 
area from which we can import live-stock with profit is very 
limited compared with the vast territories, many thousands of 
miles distant, from which we can obtain corn. Under present 
conditions a crisis in the rise or fall of grain or stock cannot 
occur so frequently as of old. Formerly the fluctuations were 
commonly but local phenomena. Now markets are more equal- 
ized over the kingdom. And the very slowness with which agri- 
culfcurists even now take to any change in their system of farming 
is itself a safeguard against any sudden alteration in the price of 
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home products from an augmented home supply. To the indi- 
vidual farmer, however, who is quick and enterprising, the very 
immobility of farmers in the aggregate is an advantage. He 
need not fear that the whole country will change its farming 
policy simultaneously. The commercial spirit, which readily 
adapts itself to the times, is possessed by comparatively few ; and 
the few gain by striding in advance of the footsteps of the many. 

Assuming only, for the present, that in the majority of cases 
an increase of the permanent pasture of the farm is a desirable 
object, and that the farmer is not ignorant of the benefits of a 
change in this direction, there are several considerations, any one 
of which may affect his willingness or ability to deviate from 
his usual system of cultivation. Besides the natural habit of 
many English farmers, there are not a few who are wanting in 
the necessary skill and managerial ability to readily alter their 
practice to suit special occasions. The order of working to which 
they have been accustomed they have pursued for a length of 
time. The whole parts of the machine, so to speal^, have 
become adjusted to one another, so that they find no difficulty in 
continuing their usual course* Each has by experience attained 
an accurate knowledge of the capabilities of his own farm*. 
He knows precisely what amount of stock it will carry, how 
many acres of turnips or hay will sustain the usual number of 
animals kept, and how many men and horses are required to 
do the usual work. And as an alteration in the proportions of 
his crops on a large scale necessitates new calculations as well 
as an increased effort, he prefers to continue^ the routine he has 
always practised. 

Then there are many persons so enamoured of a special rotation 
of cropping — ^say the four-course — ^that to extend the period of 
artificial grasses appears to them a violation of all the true prin- 
ciples of scientific farming- The four-course system is their 
only ideal < of modem practical agriculture, the test by which 
they judge the claim of others to be admitted into the 

hierarchy ” of agriculture — to borrow a Disraelian epithet. A 
course of cropping which has been found highly beneficial in 
some of our most famous com-growing districts is supposed 
to be the only legitimate system to be .pursued by intelligent 
farmers everywhere. It took a long time to establish the general 
merits of the four-course rotation; and, however powerful the 
reasons may now be for diverging from the time-honoured pre- 
cedent, it will probably take a corresponding length of time 
before any other system becomes equally as general in the 
country. The philosophy of the four-course shift of alternate 
white and green crops is well understood* It is perhaps the 
best natural system of cropping, and of maintaining the fertility 
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of the soil at the same time. But considerable latitude may be- 
allowed in the present day, such as might have proved injurious 
before a large consumption of artificial foods, and an expensive 
application of artificial manures, became general, and before the 
present improved machinery had been introduced. Two years^ 
grass in the rotation may have a tendency to encourage couch 
and render the land foul ; but a little extra care, with the use- 
of some of the excellent cultivating implements now to be had, 
ought to enable farmers to completely master this difficulty.. 
One thing may at least be maintained, viz., that there is not 
the same danger of exhausting the soil by two years’ grass as by 
two years’ successive corn crops. 

On the whole there appears to be a want of pliability in our 
system of agriculture. Many persons are the servants, not the- 
masters, of their farms. A farm should be a machine, easily 
regulated in any part, each provided with its own stop and back 
action,, and having suljustable movements for giving either a 
large or small delivery of any one produce according to the 
state of the market or the altered circumstances of the times. 
But the successful direction of a farm after this method requires 
foresight and managerial ability ; and even if there were more 
freedom of cultivation allowed by the general consent of the 
owners, of the soil, there are numbers of tenants who would not^ 
and others who could not, take advantage of it. 

The cost of converting arable land into permanent pasture,, 
and the length of time necessary before the Deration is com- 
pletely remunerative, also doubtless prevent many persons from 
undertaking it. When land is laid down to grass, it is, above 
all, important that it should be well done. It is not sufficient 
simply to stop short in the rotation just where the usual one yearV 
seed-shift alternates in the course of cropping, and let the land 
remain in grass ever after, — even though Timothy, cock’s-foot, 
meadow fescue, and Dutch clover, be substituted for the usual 
clover and rye-grass in the mixture of seeds. The land must he ’ 
laid down in good heart, and in a proper mechanical condition. 
This requires expensive manuring, and a preparation of the 
soil for several seasons beforehand, or else a costly cultivatiout 
immediately preparatory to seeding down. Added to this, it 
is indispensably necessary that the land should afterwards he 
liberally manured for several years, to enable the plants to obtain 
firm rootage in &e soil, to stimulate the growth of natural 
grasses, and to form a good sole,” whereby they may be held 
and nourished for the fiitore. Although heavy crops of grass are 
raised for the first two years, when the operation is properly 
conducted, there appears to be a general agreement that in the 
and fourth years there is a considerable falling pfif just 
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when the artificial . grasses are giving way and dying out, and 
before the natural grasses indigenous to the soil have become 
thoroughly established. The benefit to be derived does not 
usually set in until the sixth or seventh year ; that is, if we 
consider the first two years as only so much artificial grass as- 
might be obtained in the usual way in a rotation of crops. 

It is evident, therefore", that the change is accompanied by con- 
siderable outlay of capital, the profit from which is not imme- 
diate, as in the case of corn or root-crops. It is not one of those 
processes which turns in the ready penny and gives quick re- 
turns. One has to labour and to wait before any profit on 
the outlay is realized. Many farmers are not prepared to in- 
vest capital in the soil which shall be inactive for more than 
a season, or to incur a heavy expenditure in any one direction 
for the sake of a permanent improvement. Often, indeed,, 
there is a lack of capital — ^an all-su£Scient excuse ; — and even 
tenants who are possessed of ample means will not invest them 
unless they have ample security ; tenants from year to year, espe- 
cially, cannot be expected to undertake the trouble and expense of 
making permanent pastures without aid from the landlord, or with- 
out protection of their investment. Even with compensation for 
unexhausted improvements, should the farmer be compelled to 
leave his holding at the ciiticsd stage in the third or fourth 
year of the newly laid pasture, he might probably receive very 
inadequate repayment, from the diflBcidty of appraising the im- 
provement. Under a yearly tenancy it is clearly the duty of 
the landlord to take a large share of the expense. One witness 
in the following reports (Mr. D. Christy) says: — **It will 
scarcely answer the purpose of any farmer to lay down permanent 
pasture without the landlord’s assistance” (p, 488). Another 
(Mr. Peter Purvis) says : — I should decid^y say that, as a 
general rule, no occupying tenant can do so [lay down old 
arable fields for permanent pasture] advantageously, as it will 
take a life-time to make good old pasture out of old arable land, 
and at such an expense as no tenant, even upon an ordinary lease, 
would encounter ” (p. 488), These are possibly extreme opinions 
of the expense and difficulty of forming permanent pastures, 
and appear to be founded on exceptional experience. It is certainj^ 
however, that the proper laying down of land to permanent 
grass is everywhere accompanied with considerable labour and 
expense, and the operation is of that prospective character that 
demands assistance from the landlord or protection fo , the 
tenant. Mr, John Coleman says that, in laying down land 
to grass, it is the custom in somep^s of Yorkshire *^for 
the landlord to provide seeds and manure, charging 5 per 
cent, on the outlay, and of course claiming the land as grass 
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ever afterwards” (p. 460). He tlien adds, I ttink a better plan 
is for the tenant to do the work himself, as the land then remains 
as arable in the schedule of his agreement, and he can either 
plough the ground out again, or leave it to be taken at aValua- 
tion by his successor as pasture land.” In the case of a lease, 
or a two years’ notice to quit, the latter arrangement may be 
deemed satisfactory; for the tenant, in ploughing his ground 
out again, would be enabled to recover part, at least, of his 
capital in the large yield of corn obtained from inexpensive 
cropping during the last years of his tenancy. But this 
ploughing out ” would be simply running the land out to its 
former condition. As this would be injurious to the welfare of 
the farm, the landlord would probably deem it to his advantage, 
to recompense the tenant, to prevent him from undoing his 
former good work. 

It is almost unnecessary to state that peculiarities of soil and 
climate are important influences controlling the amount of pas- 
turage already in existence, and determining the advisability of 
enlarging the acreage of grass land, especially by way of per- 
manent pasture. , The so-called corn-growing counties are such 
because they are naturally more suited to the growth of corn 
than to that of grass, and not in consequence of local fashion or 
peculiar notions of agriculture ; and they must ever remain of 
the same relative character when compared with other parts of 
the kingdom. Climate and geological formation have prescribed 
the plan on which they are to be cultivated. Dry warm sum-, 
mers, which promote the growth of wheat and barley, parch the 
unshaded soil; and under such conditions the sun consumes 
the grass at a time when it is most needed for cattle. Oh 
land where heavy crops of com are easily grown, and where 
there is a deficiency of moisture for the production of luxuriant 
grass, it would he unwise to attempt laying down any large area 
to permanent pasture. Thus, in the eastern corn-growing coun- 
“ties, the increase in permanent pasture is much less than in the 
western, or grazing, counties. Indeed, if one were to judge solely 
from some of the numerous letters received from eastern counties 
correspondents (communications not included in the following 
reports), it appears that the tendency in many districts is quite 
in the contrary direction. The soil and climate of the com 
counties, so favourable to growing large crops of cereals, stimu- 
late an increase of acreage under com rather than under grass. 
Norfolk, for instance, is preeminently a corn-growing county, 
and Mr. C. S. Read, M.P,, graphically illustrates the chances of 
any great alteration in the area of pastures taking place there by 
saying, “it is not, likely much arable land will be turned, into 
permanent pasture, unless something dreadful happens to the 
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§)rice of barley I” (p* 489). Mr. J. Algernon Clarke also informs 
me that on the strong deep soils of Lincolnshire there is a tendency 
to increase the area of arable land by the popular introduction of 
steam-cultivation, enabling farmers to break up by steam-power 
stubborn poor soils, difScult to manage otherwise, and thus 
bring them under the influence of the plough. From Essex and 
JCent, again, the majority of the replies received to my inquiries 
state that no diminution of the area under com is taking place, 
but that many persons are breaking up their poor pastures and 
converting them into arable land. 

On light, dry, shallow soils, and on poor stiff clays, per- 
manent pasture is with difficulty made or maintained, especially 
where there is not an abundant rainfall. This accounts for 
more than one correspondent making what, to most persons, 
will a]ppear exaggerate statements of the labour and expense 
of laying down permanent pasture. Thus, Mr. Purvis says, 
**^it will take a life-time to make good old pasture of old arable 
land,*^ and Mr. Christy, that “ a good pasture until after many 
years is the exception in this district ” (p. 488). A moist ^mate 
is indispensable for a good and rapid growth of grass. Where 
“the rainfall is above the average, pastures are more profitable, and 
improve more rapidly, even on soils of inferior quality, than they 
do on richer soils with a rainfall considerably under the average. 
‘Thus pastures on poor soils in Wales and the Wesf of England 
will improve under treatment that would be quite insufficient to 
increase the fertility of grass-producing soils on the eastern coast 
of England. It is impossible to contend, except under great 
disadvantage, with the influences of climate. An average rain- 
fall of upwards of 30 inches per annum appears to be necessary 
to secure favourable conditions for the growth of grass. Where 
the rainfall is less in amount than this, and the soil dry and 
jpoor, the judicious management of arable land will, I think, be 
found the most profitable course to pursue. 

But although permanent pastures are not so readily made in 
“the eastern counties as in the western and northern, large crops 
•of artificial grasses are easily grown. On quick soils these get 
well established in the early spring; and afterwards, unless 
grazed bare, cover the soil, and retain its moisture sufficiently to 
keep up a continuous growth during summer. The artificial 
grasses do not require so much moisture as the natural species^ 
There is, therefore, encouragement to extend the cultivation of , 
artificial grasses, when an increased production of grass is de^ 
aired, in the drier climate of the eastern com-rgrowing counti^^ 
“these having, as a compensation, the capacity for growing good 
crops of artificial grasses. The enlarg^ area of sainfoin culti- 
vated in the corn-growing counties is one feature of the present 
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movement* Its quick-growing, vigorous nature, and its, spreading 
foliage,, which shades the ground, and enables it to retain its 
moisture, and the better to withstand drought, are, no doubt, 
reasons for the increased popularity of this excellent plant. It 
is not surprising, therefore, to find that in this direction the 
eastern counties show a larger increase of artificial grasses over 
that which has taken place in the grazing counties, whilst in 
the latter the enlarged area of land laid down of recent years in 
permanent pasture is more marked. 

For the purpose of this Report, an elaborate series of questions 
was arranged by the aid of the Secretary of the Society, and for- 
warded to gentlemen who, we were led to believe, had either laid 
down land to permanent pasture, extended the area of artificial 
grasses, or laboured at improving their already existing grass 
lands. Their replies we have, where necessary, thrown into the 
form of letters, using, as nearly as possible, the precise words of 
the writers. Although,however, the plan of putting a direct series 
of questions to our correspondents was found the best system 
, of obtaining information, the conversion of their replies into 
readable consecutive sentences was a matter of some difficulty. 
The method adopted will account for the want of freedom and 
lifetary s^le in many of the reports. Whilst from some scores 
to whom we applied no answers of any kind were received, we 
have to thank for their prompt courtesy those gentlemen who 
have furnished us with the following interesting communica- 
tions, 

Reports from the Korth of Erglato ato North Wallis, . 
Collated by T. Bowstead. 

1, Largton FiEiiD, Appleby, WESTMOEBiiim 

, I hold my farm of 863 acres on lease, under Sir Henry Tufton, Bart. It is 
chiefy a light loam, with sandy subsoil, and is dirided as follows .-—arable, 
617 acres ^ meadow, 15; permanent pasture, 196. 

.1 have hot as yet put down any land for grazing purposes ; were I doing so 
I should take care to have it as dry as one requires it for tillage. 

Weather permitting, T should sow my pennanent seeds in the month of 
April,, without a crop, and when fit I would pasture with mixed stock. 

I consider that^ by adopting a wider rotation of crops, I have increased the grass- 
producing area of my arable land to the.extent of one-third; l^t is, by sub- 
stituting a six-course (or sometimes even longer) for a five-course shift. This 
has diimnished my horse-labour materially, and increased the stock of my 
farm by quite one-third. The land does, 1 find, become more foul under this 
practice ; but a deep ploughing, though it may cost an additional lOs, per acre, 
cleans it effectually. My permanent pastures and meadows I enrich by eating 
roots upon them, and by the application of artificial manures and of lime. 
1 am satisfied that by this means they cany a great deal more stock, but 1 do 
Mths^gointodstaib. - E. Emmir. 
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2. Oeossbigg HaiiI., Westmoeelani>. 

I have in hand, of my own property, 488 acres ; and of this I have sown 
-down, since 1862, about 160 acres. This I have done partly through the rise 
in the price of labour : more because mixed husbandry suits our climate better 
than arable culture ; but principally on account of the great permanent addition 
to the saleable value of land after it has become established as old grass. I 
selected, in the main, hilly situations, which, besides being difficult to till, 
must always while under the plough 1^ subject to ^a serious loss of top soil. 
As a preparation for laying down I have taken a turnip crop, or, if time and 
•opportunity allowed, two turnip crops in succession, which were eaten on the 
land by sheep. I have also worked from both stubble and lea ; but in such cases 
theadffition to labour in getting a fine tilth, and the necessity for buying more 
manures, add greatly to the expense. 

1 think land should be almost as thorot^hly drained for grass as for tillage. 

As to the time of seeding, I prefer the month of April, or as soon after as 
there is a good season : but rather than not have the land thoroughly pre- 
pared, I have waited through June. I sow all the seeds at once, and roll well. 
I recommend a little rape, in prefemnee to a grain-crop, to he sown with ihe 
'Seeds. To lay down to grass land which has long been arable is an ^pensive 
undertaking, if it is to be done with success. The land must be put in heart, 
snd, as the rest of the farm requires all the farmyard-manure m^e upon it, 
n ton of crushed bones per acre, with some good artificial manure, should be 
harrowed in at the time of sowing. I find that to mow the grass at all before 
it has made a “ sole ” is disastrous. Depasture with sheep in spring; ^and 
with bullocks and horses as soon as the seeds grow up to stalk. 

With our moist climate, light land is very convenient to plough, whereas 
the stoppage of winter work on heavy land is often a serious matter. On this 
^acooxmt 1 would give preference to havii^ the latter as pasture. Poverty is, 
in my opinion, the only obstacle to laying down any description of land to 
grass, provided it be either naturally dry or fairly drained. A constant and 
abund^t supply of water to stock of all kinds is very important 

Upon the arable portion of my farm I get less pasturage than formerly, 
because 1 have altered my five-course rotation into one of four, giving one 
yearis grass instead of two. This carcumstance has naturally mcreasea my 
^^acreable” outgoings for horse and manual labour, but this is more than 
counterbalanced by that saved on the rest of the farm. 

With regard to the ancient grass-land, I have tried all possible means of 
improving it, but it seems like striving against poverty, though I believe it 
wili ultamately repay me for the present heavy outlay. 

Xu conclurion, I believe that arable land, highly farmed, carries and fattens 
more stock than the same quality of land kept in good grass. 

Hugh Bigg, Lkut-Cohnel, 


3. SeDGWXOE, SnSAB EbNDAL, WESnCOBELAEl). 

The home farm which we have in hand is about 437 acres. The soil is 
■ jfiiaxp and stony, and moderately rich, with surface undulating ; some parts 
have the subsoil open and gravelly, others close and hard — a compound of 
puddled clay and graveL Since 1867 we have put down to grass 123 acM, 
partly on account of the increased cost and. scarcity of agriculim^ 
but more because of the proximi^ of that portion of ^ fimn to . Mir. Wake- 
•field’s residence. We tri^ two diffierent modes of preparing the land. In the 
first of these we took a crop of oats ; second year, sw^e^ partly eaten on the 
ground by sheep ; third year, barley and seeds. ' The other method was*— :ffist 
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year, oats ; second year, rape, consumed by sbeep. Third year, the land being- 
clean from all sorts of weeds, we ran a two-horse grabber through it and then 
across it, thus stirring it nicely without burying the sheep-droppings or 
uprooting the rape-stocks which were still alive; we then sowed our per- 
manent mixture, and got a splendid crop of both rape and seeds, which fed 
off 9 sheep to the acre during the summer. The latter method I consider 
decidedly the better. The seeds included Pacey ’s and Devonshire evergreen rye- 
gnwses, cocksfoot, three or four of the fescues, rib-grass, Timothy, cow-grass, 
alsike, white and Welsh red clovers, mixed and sown together, the proportions 
varying according to the sod and situation under treatment. In other instances > 
where we have put down to grass we have applied with advantage 5 cwts. of 
raw bone-meal, 1 cwt. Peruvian guano, and 1 cwt. phosphates per acre ; we* 
then gave one stroke with the chain-harrow, sowed, and rolled the seeds. 
This dressing lasts very well on this land for five years, when we repeat the 
dose. We sSways depasture young seeds with sheep the first year, not eating 
them too bare at the end of the season ; afterwards we can safely add a few- 
cattle. 

A continued outlay in grabbing out old fences, putting up and planting- 
new ones, &c., cbaiged to farm account, prevent so far a fair comj^risoa' 
between our pr^ent and former systems, but I find that the quantity of 
animals kept has, since we increased the pasture, been nearly doubled. I 
should recommend farmers to lay down the colder, close-bottomed land, and 
ke^ under the plough the warmer, free turnip soils. 

With regard to the improvement of old pasture lands, we have not, except 
on the meadow land, applied any farmyard-dung, hut I have, and with very- 
good results, put a dressing of 5 cwt. per acre of l^ne-meai on about 80 acres. 
These 80 acres now cany 60 per cent more stock thjm before, and that stock 
does 60 per cent, better. 

' ' Our practice on meadow land is to mow re^ilariy once a year, manuring for 
each crop with farmyard-dung and artificims alternately. , 1 cannot speak 
as to the extent to which grass land nteed be drained, because this fann, except, 
in a few spots, is naturally dry. 

Albxandeb FunTOK, 

Estate Agent to W* IL Wakefidd^ 


4. Haosxhobfe 

I rent my farm of S60 acres under the Earl of Lonsdale. I hold it from? 
year to year, and have no tenant-right \ nor do I desire any, as I am of opinion 
that a good farmer makes a good landlord. 

. The soil is a strong loam, resting upon limestone. 

In 1866 1 laid down 20 acres to permanent grass, and in 1872 another field 
of 20 acres, which will remain as pasture if I find it continue to graze well 
but 1 am doubtfrd about this, as it was previously so hard ploughed. 

I was induced, by the increased and still increasing cost of labour, and by 
the enhanced value of live-stock, to have more of my farm under grass ; more- 
over, I consider our climate (we are 800 feet above the sea-level), and ' the 
aspect of my farm, more suitable for growing live-stock than gi-ain. 

Land intended for permanent pasture is best prepared by growing a crop of 
roots -with farmyard-manure, and raw and dissolved hones ; the roots should he- 
pulled off, and followed by a grain-crop, barley preferred. Strong land which has 
been frequently ploughed, if intended for grass, must he ploughed deeper, or sub- 
jsoiled,^ as it is impossible to make land graze where there is a" hard pia a few 
iniihes below the surface. This pan must be broken, so as to allow the water 
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to get away, and the roots of the grass to get down, otherwise they will pene- 
trate so far and no farther, and then all the top-dressing in the world will be of 
no use ; the plants, with the exception, perhaps, of a few shallow-rooted ones, 
which are not wortii keeping alone, will sicken and eventually die. 

I have tried sowing down with rape, but do not like this plan. The best 
way is to sow with a corn-crop, and then top-dress the seeds with the proceeds- 
thereof. I like to sow the grass-seeds in Apiil, light and heavy together, with 
the broadcast drill, half one way, and the rest across them. I can strongly 
recommend the following mixture : — 


' 4 lbs. Cowgrass. 

3 „ White Clover, 
2 Eed do. 

2 „ Trefoil, 

3 „ Timothy. 

3 3 , Cocksfoot. 


2 lbs. Sheep^s Fescue. 

2 „ Headow do. 

2 „ Smooth-stalked Meadow-grass.. 

bush. Italian Bye-grass. 
l| „ Perennial do. 


As r^rds the treatment of young seeds, I would apply in the autumn 
8 to 10 tons of farmyard-manure per acre: then in April, or early in May, 
top-dress with i cwt. nitrate of soda, 3 cwt. kainit, and 2 cwt. bone-super- 
phosphate. By all means mow the first year, as by letting the clover and 
grasses grow a good height the roots get a proportionate hold of the ground j 
after this depasture with sheep, hut do not eat too bare. Land recently 
laid down requires most attention during the third and fourth years, as 
the artificial grasses are then giving way, and those indigenous to the soil 
have not got estahli^ed. At this time, if the land does not graze equally, I 
' would mow, and return to the land an equivalent in manure — ^farmyard if it 
can be spar^. By this means you obtain a more close and even sward than 
by any other method. No doubt the land here is better adapted for grass 
than for ploughing ; but if all were' laid down we should be short of winter- 
keep, and be forced to market with our stock in the autumn no matter how bad 
the prices. A breeding-farm should carry about the same number of stock in 
winter as in summer, so as to enable the farmer to take advantage of good 
markets, or to hold on if they are bad. • 

Strong land, taking the year round, will produce the most grass; therefore I 
should select such for laying down, especially as lighter soils will throw equally 
good crops of both com and roots, with one-third less labour. Strong land, in 
this rainy climate, canUot he too well drained either for com-growing or 
grazing ; more esj^cially the latter, as the drier the land is lie sooner the 
snow disappears, and the earlier in the spring does the grass begin to grow j 
and not only so, but^ owing to the increased temperature of the soil, the bite 
, is sweeter, and consequently more fattening. 

As regards grasses under rotation, I now let these lie as long as they seem 
disposed to graze well, and, in view of this, I have added cocksfoot, fescues, 
and Timothy^ to my mixture of seeds, and substituted cow-grass for red clover : 
and 1 find that strong land in good heart cleans itself by lying green side up. 

I have done a good deal to my pastures iu the way of applying bones 
(half-incb bones fermented, or made more readily soluble by liquid manure 
Irom the tanks), and by eating com and cake upon them by sheep. 

I use portable manures chiefly for the turnip-crops, as I consider they are of 
more benefit when buried than when sown on the surface, and I put the fiarni- 
yard-manure on the grass lands, 

Jakes 0. BowsmsAh, 
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6* Howgill CastiiB, Wbstmobblahb. 

I ;eat, on a nineteen years’ lease, a farm of 900 acres, Itelonging to Sir 
Henry Tufton, Bart. I have no tenant-right, I have both light and heavy 
soil, of fair average qnality, with generally a pretty strong snhsoil. 

in 1857, partly through the increased value of stock and dijBficulty in pro- 
curing lahoxir, hut chiefly on account of the high situation of my farm, its 
contiguity to the Crossfell range of mountains, and exposure to frequent 
“helm-winds,” I commenced laying down pasture. At that time the farm 
was made up thus : — 350 acres arable, 60 acres wood-land and river-banks, and 
500 sheep-walk. 

My experience has been chiefly in the breaking up and relaying old grass- 
larid, and I proceeded as follows: — ^Having ploughed up the turf, I took two 
successive white crops, then turnips, foUowS by a white crop, with permanent 
seeds. Practice, however, has taught me that in dealing with certain stiff, 
benty portions of my sheep-walk it would have been better to have dispensed 
with the last white crop, and to have sown the grass and clover-seeds alone. 
In fact 1 am now, from experience, so partial to this course, that, with the 
consent of my landlord, I am inclined to take two successive white crops on 
all the land I have in cultivation, and sow down without a white crop ; and in 
that case I would manure the second white crop with farmyard-dung, apply 
ar^cial dressing to the turnips, and then sow down alone, or with two or 
three pounds of rape-seed. I sow at the end of May, light and heavy seeds 
being mdxed together. In addition to Italian and perennial lye-grass, 1 use 
meadow-fescue, foxtail, cocksfoot, rib-grass, and the best varieties of clover. 
I do not approve of mowing young seeds, but would pasture chiefly with 
sheep, turning on in dry weather a few cattle or horses, to prevent the rye- 
gr^ running to seed. I can now keep upon my farm double the number of 
cattle and one-third more sheep than formerly : but this ,is chiefly owing to 
. Its general improvement, and not to the extra quantity of i^ture. 1 would 
keep the strong and naturally wet (a,lthougb drained), high-lying laud in grass, 
imd tetein what is generally known as turnip and barley-soil under cultiva- 
tion. My landlord has done a large amount of draining, upon the cost of 
which X pay the usual interest; but I am persuaded that it is not so indis- 
^pensable to have grazing and meadow land so uniformly dry as that requh^ 
for aiable purposes. 

With regard to arable land becoming foul, the best preventive is to keep it 
manurially rich. 

I have used on some of my high pastures, after draining, nearly 10 tons per 
acre of good lime of my own burning: I also improve them by eating turnips 
upon them; or by running sheep over them* at night, which are on turnips 
during the day. I venture to state that the most remunerative of all capital 
■expended upon land is that which is laid out in improving it “ green side up.” 
X have known the keeping powers of land so dealt with nearly trebled. 

James Mitchell. 


6. Shattok Hall^ Cogkbbmouth, Oumbeblaot). 

I am the tenant, from year to year, of 320 acres of land. The soil and sub- 
soil are of a most variable character, two or three kinds occasionally occurring 
in the same field. I have no tenant-right beyond the custom prevalent in the 
district^ by which, on leaving at Candlemas, I should he paid for seeds and 
wheat. In 1864, mainly through the high price of fat and lean stock, I 
determined to put down my best land to pastur^ and have now treated about 
.80 acres in that way. It is undoubtedly very important to have the land 
ciean and in hi^ condition. I have sometimes laid down with a crop, and 
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sometimes without, taking care in the former case to give an extra dose 
of hones, guano, or other artificial manure, sowing the seeds about the end of 
April ; or, if alone, at the end of July or August, I sow the light and heavy 
seei separately. Timothy grass* I find, is much relished hy all kinds of 
stock, and therefore my mixture includes, besides Italian and common rye-grass 
and the several kinds of clover, 1 stone of Timothy : the oat-gi-asses and such 
like wiU, I find, come abundantly of themselves. I may say that 1 prefer seeding 
down without a crop; but if the opposite plan be adopted, I would recommend 
that the seeds be slightly eaten immediately after harvest, and then top-dressed. 
I mow the first year, and for this reason : I consider the seeds make better and 
stronger roots, and sooner acquire that thick bottom which is so important. A s 
to the profit arising from my altered mode of management, I am satisfied it is 
considerable, as abaut three times the number of stock is annually bred and 
fed off. 

Draining can, I consider, for grazing purposes be carried to an excess ; it is 
sufficient to check the growth of rushes and other coarse herbage. 

. I find that recently laid down^rass, if properly manured from time to time, 
incr^ses rather than diminishes in fertility as it acquires maturity. 

Daviu RapIiBy. 


7. ObOSSHILIi, WlGTON, OoMBBBLATO. 

I occupy 245 acres of my own property. The major portion of the soil is 
good, and adapted for the growth of cereals generally, but more especially oats 
and barley ; the subsoil is red sandstone and gravel or clay. The remainder is 
soil of fair quality, on good clay subsoiL The average rainfall is about 33 inches. 
A variety of circumstances, beginning with the year 1854, have induced me 
to lay my land down to permanent pasture ; and more recently the increased 
cost of agricultural labour has acted as a further stimulus. I have generally 
pursued the following method of preparing, cleansing, and seeding down the 
land ; that is, after ample preparation, I have taken a turuip crop, which I 
consumed on the ground by sheep, and in some instances a second turnip crop 
eaten on in like manner ; then, after ploughing and well pulverisiig, I sowed 
down in April or May with a liberal quantity of seeds — ^which I varied acc<«rd- 
ing to the nature of the soil — ^in addition to 4 lbs. of rape, or a little barley, to be 
eaten green. 1 applied a liberal dressing of seeds, which I varied according to 
the nature of the solL The best after-treatment for young seeds, or old grass 
land, is a covering of well-rotted farmyard-manure, spread on in the autmnn ; 
but I have occasionally observed stock dislike for a time the herbage so pro* 
duced. I would depasture rather than mow, and with sheep in preference to 
cattle, taking care never to puni^ the pasture by eating too bare for a season 
or two. 

I do find considerable increase in the number of animals kept, especially 
in summer; under the circumstances little winter forage is provided, with the 
exception that the farm carries more stock in summer than in winter. My 
impression is that the best descriptions of soil pay most in grass, while poorer 
land is more suitable for tillage. 

Some situations require more complete draining for arable than for grazing 
' purpc^s. 

.Pattibbok Hayton. 


8. Husobavs Ha3^ Sbsbyob, 0^^ 

In addition to my own estate of 32K) acres, I occupy 70 more, upon lease. 
It is principally a deep strong soil on limestone, sandstone, and clay. Our 
average rainfall is 38 inches, and the situation is somewhat high and exposed. 
YOL. XL— S. S. ■ 2 H 
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Principally on account of the increased value of stock, but partly also on 
account of the advanced price of labour, I have laid down upwards of 70 acres. 
I selected land which had a good water supply, and which 1 considered capable 
of fattening cattle and sheep. I have tri^ different modes of preparing the 
land, but what I have sown down with rape and seeds in July — ^the previous 
year’s crop having been corn out of lea — has answered the best. 

The crop should on no account be eaten bare the first year, or many of the 
young grasses will be destroyed. 

I aijprove of manuring the young seeds in the autumn, and grazing the 
following year with young cattle. At the end of the second or iMrd year, I 
have generally given in the month of Febniary from 6 to 8 cwt. per acre of 
cnish^ hones. Without going into details, I am satisfied the increasing my 
pasturage has been a judicious step. I have now something like three times 
the <iuantity of stock that my &rm formerly carried ; for instance, where 
twenty years since I fed something like 70 sheep during the year, I have now 
(June 1874) already sold 200 fat hoggs, and have still remaining 150 ewes 
with over 200 lambs, besides something like 90 head of cattle. The greatest 
improvement I have made on my farm is with respect to what was formerly 
a coarse, wet, rough pasture of 96 acres, which grew a kind of herbage that 
nothing would eat. This 1 thoroughly drained, and dressed with half a ton 
of dissolved bones to the acre — like the month of February tbe best for 
applying bones to grass* land if the weather is mild and seasonable — (lime I tried 
without effect). This pasture carries fully three times the amount of stock it 
used to do, besides improving them to a much greater degree. ^h& climate of 
this neighbourhood being moist, and the soil generally retentive, the land 
cannot be made too dry either for grass or tillage. With regard to my arable 
land, I have reduced my rotation from a fi.ve- to a four-course shift, aud in 
this way I am able> with extra manuring, to. produce tbe same bulk of straw 
cr<m as befmre, with considerably less land under rotation of cropping. 

Some twenty years ago the followii^ quantity of stock kept on the land 
I now occupy wiU be pretty near the mark 40 to 45 he^ of cattle, and about 
70 sheep — at the present time 90 to 100 head of cattle, and from 350 to 400 
sheep — ^besides an increase in horses in comparison, and fully as much bulk in 
crop. 

J. 0. Toppjiar. 


9. Pkbston Hows, Whecbhavbn, Cumbeelato. 

This fann, which I rent from year to year, under the Earl of Lonsdale, 
without a tenant-right, comprises an area of 400 acres. The soil and subsoil 
are extremely various, one part Wng stiff clay on a clay subsoil; another, 
goodJoam on the magnesian limestone; and some, light soil on red sandstone. 

In 1846, mainly on account of the then predatory habits of our mining 
population (several of my fields having footpaths over them), I determined to 
increase my quantity of pasture land, which even then extended to -135 acres ; 
^d since that time I have laid down about 60 acres. 

At first I prepared the land by a bare fallow or green crop, sowing down 
the following S}’>ring with rape and seeds. This plan, however, not answering 
to m’y satisfaction, I have since adopted, and much prefer, the plan of taMng 
a crop of wheat after the fallow or roots, and then (weather permitting), 
sowing the grass-seeds about the end of April, first harrowing the wheat three 
or four times over in order to secure a proper seed-bed. I sow the seeds (light 
and heavy) at one operation, and the best dressing I have met with is the 
one commonly known in the North of England as “Jefferson’s mixture this 
is composed as follows 
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•6 lbs. Italian Rye-grass. 2 lbs. Meadow Foxtail. 

6 „ Perennial do. 1 » Crested Dogstail. 

5 „ Cocksfoot do. 1 » 

2 „ Timothy do. 5 „ Alsiko Clover. 

3 „ Meadow Fescue, 5 » White do. 

1 „ Various-leaved do. 3 Oowgrass. 

2 „ Rough-stalked Meadow-grass. 

Total = ^ lbs. per acre. 

The young grasses should, I consider, be allowed to flower and seed before 
being depastured, and therefore I prefer to during the first season or two. 

In selecting land for permanent pasture, or meadow, I would certainly put 
down the stiff clays, and keep in tillage those which can be easily worked for 
green crops. I am fully satisfied that the additions I have made to my 
pasture and meadow land “ pay ” me, but I have not gone into minmte oalou- 
lations. I have never known naturally wet land over-dramed for grazing 

^ Wth regard to the still arable portion of my farm, I have also upon ibis 
increased l£e grass-producing area. Instead of ploughing out the clover-rOOt, 
as was my custom when I entered upon the farm, I now leave it “ green §8de 
up” for two, three, or even four years, according as it may be grazing to nay* 
satisfaction. My former coarse was oats, roots, wheat, seeds ; and, to instbrO 
a better set of grass for the longer period, I now add to the usual mixture 
for alternate husl^ndry a few pounds of the earliest and best permanent 
grasses. My land does not become foul under this extended rotation any 
more than when I practised the four-course shift. 

As to the improvement of well-established grass, I consider this can be best 
effected by the consuming upon it at all possible seasons oil-cake and other 
feeding stufife. Such, at any rate, is my practice, and I am in this way 
enabl^ profitably to keep a larger head of both cattle and sheep. 

Bobebt Jeffebsoet. 


10. Esobice, near York, 

My experience in the formation of permanent pasture has been chiefly upon 
stiff clay land, such as would not grow with profit either mangolds or turnips. 
The light soils here will not grow good grass ; moreover, they will carry more 
stock when kept under cultivation. Our plan has been to clean the land effeo 
tually by means of a thorough fallowing, then to plant wheat or barley, very 
thin, and sow the grass-seeds broadcast in April, covering them with the 
brush-harrow. TTe have not tried sowing without a crop. In a climate so 
dry as ours (our rainfall averaging only about 26 inches), wc consider that the 
grain crop is invaluable as a shade to the young seeds. With a more humid 
atmosphere I should be inclined to sow down with rape. 

After harvest, if the surface of the seed-field be si^ongy, it is desirable to use 
a heavy roller freely. Much of the failure of clover is due to mechanical con- 
dition. Ko stock should be idlowed on unless the seeds be very big, and then 
only light mouths, as lambs and calves, should be run over. If a light coat of 
foldyard-manuro can be spared, the same may be applied in winter and carefully 
spread ; but as the lumps of manure are often injurious to the delicate seeds, I 
prefer an artificial dressing, such as soluble phosphate, potash, and ammoniacal 
salts, applied in spring. The question of mowing or pasturing would depend 
upon the nature of the soil ; on light land I would certainly graze with young 
cattle, but on strong soils mowing encourages root growth. Where the pWt 
is thin it may with advantage be allowed partially to seed. Old sheep are 

2 H 2 
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not desu'a'ble at this early stage. In the generality of cases there is a visible* 
diminution in the produce after the second or third year, and it is at thia 
critical time that a good dressing of well-made dung will tell its tale. 

With regard to the grazing derived from our arable land, we have in this, 
locality found decided advantage from allowing the seeds to remain down two 
or even three years instead of one. Also upon light land the plan of top- 
dressing the clover with artificials has been found to increase the crop both of 
hay and aftermath to such an extent as to well repay the outlay. Formerly,, 
on our light-land farms, a four- or five-course system was followed, but now we* 
frequently take two white straw crops in succession. Probably the most 
common rotation on sandy soils is as follows 

1. Turnips, grown with a light dressing of dung and artificials. 

2. Barley and seeds. 

3. Seeds, mown or fed. 

4. Seeds, fed, 

5. Potatoes, heavily manured. 

6. Wheat or barley. 

7. Oats, with artificial manures. 

If the se^s are kept down only one year the above simply becomes a six-course* 
shift. Undoubtedly this extended rotation has a tendency to make our land 
a little more foul ; but upon strong land we have ^opted a plan of makii^ a- 
bastard fallow, by breaking up the seeds in July, for wheat. This answers- 
very well, and, with ordinary weather and proper attention, ensures clean- 
liness. 

The improvement of our already existing old grass land has long been con- 
ddered of the highest importance in this locality. The first step is drainage,, 
if the presence of water-masses indicates stagnant water; not otherwise, for I 
do not believe that grass land needs to be so uniformly dry as arable ground.. 
Secondly, we adopt a dressing with artificial manures, a very fiivourite mixture 
bfeing 3 cwts. hone phosphate, 1 cwt. kainit^ i owt. of nitrate of soda, or a 
compound of the last-named with sulphate of ammonia. This, costing from 
30s., to 33s. per acre, has been applied towards the end of March, and continued 
for several years with marvellous effect; for, in my opinion, where grass- 
land has become thoroughly impoverished, the top-dressings must he repeated 
at least five or six years in succession before any permanent condition can be 
looked for. Thirdly, we enrich our grass land by consuming upon it, at all 
convenient seasons, cake and com, pulped roots and chaff. Keed I say 
that each and all of these modes of treatment have had a most marked effect? 
I can point to land which was formerly so wretchedly poor, and wet, and 
starved, that, to use a common expression, it would have “ rotted a goose 
where carnation-grass usurped the , place of everything, and presented, with, 
unsightly rushes, a truly poverty-stricken appearance, but which, through the 
lareatment above described, bas been converted into excellent breeding-land,, 
full of white clover, on whidi young animals grow and do well, and where, 
during the height of summer, Irish heifers can even he &ttened with aid 
of cake. 

In laying down land to grass, it is the custom in some parts of Yorkshire 
for the landlord to provide seeds and manure, charging 5 per cent, on the out- 
lay, and of coarse claiming such land as grass ever afterwards. I thinly a 
better plan is for the tenant to do the work himself, as the land then remains 
as arable in the schedule^ of his agreement, and he can either plough the 
ground out again or leave it to he taken at a valuation by his successor as. 
pasture-land. 

I may observe that on this estate, and throughout the country, the holdings 
ere generally firofii year^ to year, A tenant-right is attached to Lord Wenr 
lock’s agreements, providing a scale of compensation for outlay in draining 
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•carfeing material, marling, or liming. It also secures to the tenant a return of 
half the cost of cake used in the last year of the term, and half the value 
of artificial manures applied upon grass land in the last year, provided such 
laiui be not mown. 

John Coleman, Agent, 

RiccaU EaM, YorK 


11 . Bainbssb, Cattbbiok, Toekshieb. 


My farm extends to 600 acres, and in 1844 'consisted of 380 acres of arable 
land, 20 acres of meadow, and 100 of permanent pasture. About half the farm 
*is a gravelly and the rest a strong soiL The high price of stock and increased 
^cost of labour have induced me to lay down about 130 acres, chiefly without a 
crop of com ; this I have done at an average expense of lOZ. per acre, not 
including the cost of seeds, which have been provided by my landlord. 

Having well cleaned the land in early summer, my plan has been to sow 
the seeds about the middle of July, applying at the same time 15 owt. of 
: acre. The following was my mixture of seeds for a 12-acre field : — 

50 lbs. TOite Clover. 


36 lbs. M^dow-giass. 

36 „ Evergreen Bye-grass. 
■60 „ Fescue. 

50 „ Cocksfoot. 

60 „ Pacey’s Bye-grass. 
’SO „ Italian do* 


24 

24 

12 

12 


AMke. 
Oowgrass. 
Bed Clover, 
Timothy. 


I keep the seeds free from stock the first year, and afterwards depasture 
cwith cattle and sheep. 

I find that grazing pays better than ploughing, both on heavy and light 
.soils; I can keep double the quantity of stock; and the produce of the 
.recently laid-down pasture increases as it acquires maturity. I have been 
^ble to diminish my horse and manual labour about one-third. 

With a view to the improvement of my permanent pasture, I have con- 
sumed large quantities of cake, and part of the root-crop on it ; eating the 
remainder of the roots with cake, &c., where they grow, to avoid impoverish- 
mg the tillage-land, part of the farmyard-manure being applied to the. grass 
.land, of which I mow from 20 to 30 acres once every year, 

John OuTHWAiTB. 


12 . Halton Oastle Faem, nbab Gobbeiegb, Nobtkdmbebland. 

This farm, the total extent of which is a little over 530 acres, is occupied 
hy the owner, Sir Edward Blackett, Bart. The management is under my 
dfrecticaa. The seal is loam, of fair average depth. In 1865, owing partly to 
'the remunerative prices ohhainahle for stock, hnt principally to the increased 
.and increasing cost of labour, and with a view to letting the lands annually 
4ts grass-par^ by aucrion, it was decided to extend the quantity of pasture 
land, and since that date I have put down about 222 acres, the whole haying 
produced most satisfactory results, 

I began the process in every field by draining thoroughly such parts ci 
the laud as required it, and th^ covering the oat-stubbles in autbinn mth 
^clod-lime, at the rate of 12 tons p^ amre, and plou^hig it in immediately. 
In the foUowing sprmg the land was properly clean^.^d sown with turnips, 
manured as follows 15 to 18 cartloads of rotten dung, 10 bushels of undis- 
isolved bones, 2 cwt. of Peruvian guano, and 3 cwt. of suj^iphos^te, per acre. 
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The turnips were drawn off in strips^ one-half being eaten on the land by* 
sheep, and the other half carted home for the cattle. 

As soon as the land was diy enough in spring, it was ploughed very lightly^ 
and worked down to as fine a tilth as possible, and the seeds were sown at the 
end of April or beginning’ of May without a corn-crop. Immediately after 
sowing I had the land heavily rolled, “ Sutton’s mixture of grasses for a loam 
of medium texture,” costing 32s. per acre, has answered my purpose well. 

As to the subsequent treatment of young seeds, the land having been in 
this case laid down in good heart I have not found that any assistance was 
needed for five or six years ; hut after this period I have usually folded sheep 
on the land in summer, allowing them to consume half-a-ton per acre of 
linseed-cake : the sheep had liher^ over the whole field during the day, and 
were folded all night, and fed with the cake, I allowed the young seeds to 
be pastured with sheep only during the first season, but after that cattle also 
have been permitted. I prefer that the' seeds should not be mown. 

This altered mode of farming has, I am satis ded, paid the owner well. 

Previous to Halton Castle Parm Mng taken in hand, in 1865, the lands now 
laid down would not let for more than an average of 23s. or 23s. 6d per acre.. 
In 1874 the summer eatage alone on these same fields, when let at auction,, 
brought, after making a fair deduction for tithes, rates, and cost of shepherd- 
ing, an average of fully 50s. p©p acre. I grant that portions were taken for 
accommodation purposes, and therefore the companson was hardly a fair one ^ 
but I should say that if let to farm in the ordinary way these fields would 
fetch from 37s. to 40a per acre. 

As a general rule, in Northumberland, I have not found it desirable to lay 
land down permanently that will fairly grow turnips, or on strong clay soils 
wliere,with good cultivation, four quarters of wheat per acre can be grown after 
a bare fallow. The latter may with advantage, be allowed to lie three years 
in gtai^ before being agam ploughed up, thereby reducm| tbe cost of Is^bour. 
X consider that land in^nded for permanent pasture should, In all cases wbero 
requisite, be in the first outset thoroughly drained and well manured. 

Thohas Sample, 

Agent to Bir Mward Bhdkett, Bart. 


18. Milpield, Wooleb, Nobthumbebland, 

My farming operations are spread over many holdings extending to several 
hundred acres. A portion of the land is my own jjroperty, the rest I hold under 
lease, without tenant-right. I have every description of soil, from stiff clay 
to fine loam and gravel. 

In 1872 our mdniidl reached 48*5 inches, hut the average I take to be 
about 24 inches, : 

As far hack as the year 1833 I turned my attention to the laying down of 
permanent jasture, of which I have now done many hundred acres. I found 
stock-deeding and feeding pay better than com-growing, although labour 
was not thm so expensive as at present. 

Clay-lands are naturally expensive under tillage, but even fine friable soils 
have paid me better in grass than corn. My land has geneially been rich and 
fit to lay down; but, where not so, I have taken two successive turnip aops, 
and eaten them on the land with sheep, 

. I selected a mixture of seeds suitable to the soil and situation. I prefer 
so'mng with a crop of com. I have not practised inoculation, but firom what 
1 have seen of it I prefer the commoner method of sowing. . 

Ido not mow ; if I did, I ^ould cut very early, before any .stems harden . 
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or run to seed. Newly-laid land should not “be eaten very bare with sheep, 
lest they nip out the fine clovers, which, in a droughty season, may not come 
again. My experience is that much more stock can be -kept during the first 
two years on newly-laid down land than subsequently ; it is then apt to fall 
off, and may not do well for six or eight years, perhaps never. There is often 
a loss between the third and tenth years which few tenant-farmers can stand. 

I have received no aid from my landlord, but whether actiog in that capacity, 
or as agent, I generally provide the seeds, if the land is in proper condition. 
I have also given manure for top-dressing, the third or fourth year, to the 
value of 20s. to 40s. per acre. I prefer sowing down good turnip-soil, because 
it takes better and continues to improve^ whereas day-land generally goes 
back after a few years. On the stfil arable portion of my farm I let the 
artificial grasses lie for two or three years, or as long as they remain good ; 
this is the only way in which my rotation of cropping is altered, and I consider 
it the best form of arable farming. 

Intending to let seeds lie for three or more years, I should sow little or no 
red annual clover, but more alsike ; and if for sheep-pastures on light soil, 
more trefoil ; if for cattle, more cocksfoot. 

. I have not found land become more foul through lying longer in grass. I 
have lately taken up several fields, say 147 acres, which had Sid from twelve 
to fifteen yeais^ and 1 have not seen a barrowful of couch on the whole! If J 
had land in such a state I should take two successive turnip-crops, or turnips, 
“barley, then turnips again, taking care to eat all the turnips on, and there 
would not be a bit of couch upon the land afterwards. 

The best application for perm^ent grass is farmyard-manure, and, wher^ 
needed, seeds sown and brushed in in the spring. I never saw any good from 
bones on the surface. Guano or nitrate tells at first, but does not last. Con- 
suming cake, &c,, by sheep or cattle does good, but is uncertain and unequal,, 
some parts being much improved, others in a less degree. I mow about 30 
acres annually of old meadow. As to the benefit derived from enriching grass 
hmd I can give no statement in figures ; but when I see improved pastures 
keeping double the quantity of stock, and keeping it well, I conclude it pays. 

G* A. Grey. 


X4« Oabhau Colbstbeaje. 

I have laid down ihree fields to permanent grass by the process known as 
** inoculation.” The first contained 21 acres, and was put down in two 
portions, in successive years, about fifteen years ago; the second, containing 
about 18 acres, five years ago ; the third in 1873, comprising Some 8 or 7 
acres. AH have succeeded very well, and are improving annually. Fifteen 
years before my adoption of tMs plan, I laid down the 21 acres with the 
best grass-seeds I could procure, along with a thin crop of wheat ; and for 
three or four years the pasture looked well, but subsequently it deteriorated 
year after year, until at length 1 got out of temper with it, tore up first one 
half and then the other, ^ put them through a coursd of husbandry, and then 
sowed a thin crop of wheat and barley respectively. In April, or early in 
May, when the com was a couple of inches above ground, I inoculated in the 
following manner; — turned up the ** sock** of a plough, and combed from 
an old pasture-field strips of turf 4 inches wide, leaving each time an int^val 
of 4 inches, until I had got suiScient. I then carted 'thje turves, sop^ovided, 
to the land under experiment, where men with spades cut, them across in 
lengths of 4 inches, making ^ch piece pf turf 4 incdies square. A sufficient 
number of women and chilwn then filled their swills with them, and carried 
them off to the ends of the drills, and having dug out little holes with a short 
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the wkfc ^ 

turves, I may state, would varv from 2* +/> <^own. The Hiichness of the 
of the roots, the object being to^remove T 

and the whole had to be renlaced 10 acres of ground, 

.■ssffpCa* 

three years ago- In the first year I tned thT nltT* tw[ * ^ t ^ 

the autum gro^h of gr^ affoi^Sair lite^OT §,2^ 

down pur^Mly for te^t°or^i l«^teads, was laid 

accepted it as pemLntS’ald of his lea^ willingly 

alter inoouladol In mnn^^ wher^I 
sward snited to the purW T 

oaier method than Q^im^Sr land to grass in any 

B. HoDGsoir Huntley^ i 

15. WmnnsntKB^jK-Txifi^ NoBTHUMBiisnAia). 

, Tbis farm of 133 acres I purchased in 1364 anri in ice/* t * i • 
own occupation. About'one-half ^tr^a ^ P*® “y 

and the remainder ffravalj Otm ismoss, 



neighbour's gauge collecred 1^71, however, a 

62 inches was registered.* oi in 1872 the enormous quantity of 


feanaatSortteH^SMi^^t^klSra^m^ 52inchM (though little more 
*^<^,dlstriots ,of lake, and moL 

<awl8 «ta20IbateesehEng4h^K!T gatos, or 5?51 
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Wages having an upward tendency, and grazing being more to my taste 
than corn-growing, I have put down in pasture about 36 acres, taking care 
always to select the stiffer portions of the farm. My method of preparing the 
land was as follows : — ^Where requisite, I drained with pipe-iiles, 4 feet deep 
and 18 feet apart, being particular to convey the water into large stone 
troughs. I then applied a liberal dressing of lime, and ploughed it deeply 
in during autumn. In spring I gave another ploughing, as well as scarifymg, 
harrowing, &c., until the land was thoroughly cleaned, and then sowed turnips, 
which I dressed with farmyatd-manure and 10 owts. per acre of i-inch bones, 
^e roots, being a heavy crop, were partly drawn off ; the rest were consumed, 
where grown, by cake-eating sheep, and the barley or wheat, as the case might 
be, sown in March or April, according to weather. I used a mixture of per- 
, manent seeds, supplied by Messrs. C^ter, and, to insure equal distribution 
‘ over the land, 1 sowed one^half in one direction and the remainder the reverse 
way. 

My after-treatment of the young seeds has been generally this : I have in 
the ff rst spring top-dressed with a mixture of dissolved bones and guano, and 
occasionally mown tivice. In the second year I mowed once and then depas- 
tured with young cattle and sheep, having also one feed per day of lins^- 
oake and cotton-cake, in equal parts. In the third season I have altogether 
depastured, spreading turnips on the land or giving the sheep a run on an 
adjoining tumip-del(^ as soon as the crop was r^y in autumn. 

My altered system of management saves me the cost of one man and one 
horse, while at the same time it has enabled me to increase my cattle by 15, 
and my flock of sheep by 36 head. 

With regard to thfe old grass land which I found on entering the fenrit, I 
have had tiie whole of it drained with 2-inch pipes, 4 feet deep and 18 feet 
apart, emptying into mains of 4| feet deep, and provided with 3, or, where 
the run was considerable, 4-inch tiles, the water being carefully collected in 
troughs for the use of the stock. I then covered the entire 55 acres with well- 
bumt lime; and in s|}ring, when this was out of sight, I applied from 12 to 
15 cwts. per acre of i-inch bones, along with a dressing of darter’s renovating 
grass-mixture. In tiie autumn I put on purchased farmyard-^mig, and the 
following season 1 was rewarded by a splendid crop of hay. Of these 65 acres 
I now mow one-fourth each year, the remaining three-fourths being depastured' 
in the ordinary way; and I prefer this to mowing the same ptot year after 
year. TVhat was whi^ I entered into possession one continuous bed of whins^ 
©room, wild roses, and heather, I have by the above treatment converted into 
beautiful green pasture; and it need not, therefore; be wondered at that in tea 
^^ears my head of stock has, as shown below, mightily increased : — 

Stock in 1874. 

114 Sheep. 

4 Oows. 

25 Young Cattle. 

4 Young Horses. 

And these flgures, I would remark, are taken quite distinct from the stock 
maintained, as already described, upon my recently-formed grass land. 

CrnOEOE 3 ?hompson HiOKiisisoisr. . , 


16 . , 

Besides 12 acres of my own land, I rent a fam of 87 acres, horn year to 
year, with no tenant-ri^t. ^The soil is sand, gravel, pea^ and clay: the 
rainfall does not average more than 25 luifoes. In 1854 I had 66 acres of 


Stock hejpt in 1864. 

10 Sheep. 

3 Oows. 

7 Young Cattle. 
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amble land, and 33 of pasture : since that time I have laid the whole of the- 
farm down in grass, having been induced to do so on account of the increased 
costand difSculty of obtaining labour on a small farm. As regards draining of 
grass land, I do not consider it need be carried out to the same extent as for 
land under the plough. 

I haTe always prepared the land by growing a crop of turnips, and then 
sowing the grass-seeds, light and heavy togetto, in April, with a crop of 
barley or oats, sown thin, and allowed to ripen. The mixture of grass-seeds I 
have not found of so much importance as a high condition of land. I always 
endeavour to get the land into good heart before laying it down, and then I 
find it profitable to dose it well annually for the first four or five years ; which 
treatment compels nature, as it were, to produce grasses which are inmgenous 
to the soil. In this, I consider, consists the secret of the whole business. I 
should prefer depasturing the young seeds with cattle, but should be guided, 
in a great measure, by seasons. In a moist season I should prefer to depasture 
with sheep, .or even to mow ; but, if mown, a very liberal dressing of manure- 
will be required. I deem it of the utmost importance to avoid, as much as 
possible, treading and poaching the seeds for the first two or three yearsL Since 
I. have laid my land all down to grass I have been able to keep two-thirds 
more cattle, chiefiy for fattening. , This year I have 80 beasts growing into 
heavy weights, and that with a light raimall the first six months of 1876, I 
consider that clay-soils are best farmed as grass, while the light, friable land is 
more suitable for ploughing. As to the improvement of permanent pasture, 
I have found that best effected by heavy dressings of prepared bones and 
farmyard-manure; also by a liberal consumption upon it of linseed-cake, com, 
and d«!orticated cotton-cake ; and X may state that the land so treated has 
ren^red a good return for the outlay. 

, , H. Bbown* 


17 . Skimbubooit, Much Wbnlocdb; Shbopshibe. , 

1 am engaged, along with my father, in managing a stiff, wet, clay farm, of 
367 acres, of which 200 acres are under the plou^. My remarks, however,,, 
vdll apply to a large part of South Shropshire, on the western side of the river 
Severn, equally with our own immediate tenancy. Beceiving, as we do, a 
large amount of mmsturc, which sweeps in a souih-westeriy direction from the 
Bristol Channel, our climate may he reckoned a damp one, and therefore more 
adapted for g^s and green crops than for grain. The cold clays under culti- 
vation in ms and similar situations are sadly out of place, and have long 
ceased to 1% other than a source of annoyance and loss of time and capital to 
the occupier, especially with the present increased price of manual and horse- 
labour. De^d upon it, a stiff clay fallow, alike drained as undrained, is a 
subject requiring long credit, and, even with the utmost indulgence, seldom 
meeting full payments. The horses required to cultivate land of this descrip- 
tsoh n^riy everything it produces, except the wheat-crop; and this last 
will not" yield more' on an average of seven years than 18 imperial hnshels 
per. acre, of saleable grain. These, and numerous other facts I could deduce, 
sufiSdently explain the neccsaty of putting down to grass a large portion 
of the heaviest land in the Westdn and Midland Counties. Bnt I would 
at the same time utter a note of warning against haste and precipitation 
in so doing; for- nothing can justify the laying down land in an unpre- 
pared, rough-«nd-tumble state. We knoiy that the great secret in, forming 
pasture consists in the beii^ able to preserve the finer grasses and clovers, 
ahuost inyarial^ die out a^r the first three years, , Freely put-down 
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seeds should he treated in the same manner as a newly-hom heir — as an object 
beaming with hope and promise, and one not to be left to shift for itself in 
careless neglect and poverty. It is in my opinion a wise plan to mow the 
first year, and then graze pretty hard with young cattle, of a description likely 
to pay for a few pounds of mixed cotton- and linseed-cake. Sheep should be 
by all means excluded for some years, as they destroy the crown of the clovers, 
and eat out all the best grasses, to the advantage of the coarser varieties. 
There is little doubt but that five pounds’ worth per acre of a suitable mixture 
of phosphates, potash, and ammonia, would, at this stage, if only tenant- 
farmers could feel secure in their investments, be amply repaid in after years. 
In any case, new pastures must receive liberal, dressings and careful manage- 
ment, and, if so treated, I fail to see why hundreds of acres of almost barren 
clays should not be turned to a profitable use, instead of being, as they are 
now, a heavy clog on the energy and capital of the unfortunate occupier. Of 
course I am not assuming that the whole of any farm should be laid* down to- 
grass, as some provision must be made for wintering stock : but I would urge 
the practicability of laying down all strong land, where water is available, 
except that portion which can be profitably farmed on a four-course system 
of turnips, barley, seeds, and oats. When this cannot be done, and it is 
urgently necessary to keep a part in an arable state, I would si^gest the fol- 
lowing plan ds better than the old system of wheat-&Ilow, after which it is so 
difScult to get clover; plant the oat-stubble (supposing it to be drained) with 
winter-tares in September, or early in October, graze the following summer 
with' sheep, plough down deep in October, work well in spring, and drill with 
barley and seeds. In doing this, wheat would form no part of our produce, 
which would at first appear novel and impracticable : hut I feel sure, if we 
studied the simplest natural laws and local climatic infiuences with half the 
zeal with which we cherish old rickety practices, we should he better able to 
battle against seasons and other obstacles in our path. This altered system 
would largely increase the quantity of young cattle, which might be wintered 
in covered yards, saving a large portion of straw (now only used as litter) to 
be consumed as chaff, with a few pulped roots, and, if possible, a dash of* 
com or cake. The result would be a vastly-improved manure-heap, whereby 
heavier crops would he grown on a dimini^ed area; and this I take to herthe 
desired end and aim of all good /arming. 

James W^TjaasBrni. 


18. Ohisburt, Shbopshirb. 

The extoat of my faim is 860 acres. I rent it from year to year, and 
have no tenantii^t. The soil and subsoil vary from a stiff loam on clay 
to gravel on sand, and light brash on soft rock. Our rainfall is a medium, 
one. 

In 1867 my farm was made up of 168 acres of arable land, 153 permanent 
wture, and ^ meadow : but since that time I have ^eded down about 57 acres. 
In doing this I was mainly influenced by the increased cost of hox^ and manual 
labour, which, with seed and manure-hills, absorbed on this class of land the 
whole of the crop. 

I selected for laying down the most tenacious soils cai the fonn, and some 
hilly portions difficult of cultivation. Two fields were sown after a tore 
fallow, well dunged, and the remainder after turnips, partly eaten on with, 
sheep. I generally sow in April— the light ^eds first, and then the heavy 



468 Eeport on Laying dowLand to Permanent Pasture. 


ones the reverse way. I have always sown with a crop, and have found the 
■following mixtures succeed well 

. Seeds for Bwlij Soils. 


2S lbs. Sweet Vernal 
3 „ . Crested Pogstail. 

2 „ Meadow Fescue. 

3 „ Coc!ksfoot. 

2 „ Sheep's Fescue. 

2 „ Tall Fescue. 

2 Bough-stalhed Meadow-grass. 

4 „ White Clover, 

2 „ Alsike. 

2 „ Bibgrass. 

.8 „ Perennial Bye^grass, 


Total— 32 lbs. 


Seeds for Very Stiff Soils. 

4 lbs. Crested Dogsiail. 

1 „ Sweet Vernal, 

3 „ Cocksfoot. 

4 „ Tall Fescue. 

4 „ Meadow Fescue. 

3 „ Bough - stalked Meadow- 

grasa 

2 „ Meadow Foxstail. 

4 „ Timothy. 

2 „ Alsike. 

2 „ White Clover. 

6 „ Perennial Bye-grass. 

5 „ Italian do. 

Total— 40 lbs. 


1 have generally sown artihdal manure with the seeds, and limed the fol* 
lowing spring. The crop should he mown early the first year, and not eaten 
too bare wi<£ sheep. My altered mode of farming pays me better than my 
former practice. I save file keep of two horses, and the expenses of about a 
mau and a half: my breeding^stock of cattle and sheep are considerably 
.increased. ' 

My landlord (the Earl of Powis) found seeds for 12i acres, on condition that 
' -the land should not be plou^ed up again*. 

My experience is that land certainly need not he so dry for grazing as for 
arable farming : I conMder that many pastures axe ovexdia^ed, aud that some 
of my own suffer in that respect. 

With regard to artificial grasses in rotation, I sddoin let them lie more 
than one year. 

My permanent pastures I find pay me to improve by the application of 
'bone;:manures and compost, and by file consumption of roots and purchased 
food for sheep upon them : but I must confess that bones have not had so 
much ^ect as I looked for. Yard-manure produces good results. 

Since writing tiiie above, I have used a mixture of 3 cwt. kainit, 2 cwt. 
bone superphosphate, and 1 cwt. of nitrate of soda* per acre to lately seeded 
pasture, with very good results. 

JoHK Shukxb. 


19, Hoxjsm, OA3SK-icr-OABtia!im, 

In 1854^ not hmng able to meet with a suitable tenant, I took in hand a 
poor cold clay fann, belonging to his Crace the Duke of Devonshire, which 
had previously been let at 19s. per acre, but upon which no tenant ever did 
■any good I broke it up out of grass, gave it a summer fallow, applied 4 cwt. 
, per acre of Peruvian ^no^and sowed it down with mixed grass-seeds, without 
acibp. Since that time j^rtionsof it have been top-dressed. It was then 
let in separate lots for a time, hut is now in one farm, at 30s. per acre. I have 
.also laid down about 130 acres of land, reclaimed from Morecambe Bay : tbds 
has gone throu^ a regular course of cropping, and been sown down, genersdly 
without a grain-crop. 

My ox^on is that land of tMs description will pay best in grass. Good 
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loamy isoils I should keep under cultivation, for where such are laid down less 
stock will he kept. 

Grass-seeds I would sow in July or August, and, as I have already said, I 
would do this without a grain-crop. If weak, I would mow the young seeds,, 
Tbut certainly not pasture with sheep. 

The average rainfall of this district is 45 inches. 

George Drewbt, 

Agent to Ms Grace th,e Buhe of DevonsMre.. 


20. Beam Hills, Kxbeham, Lanoashibe. 

My farm of 280 acres I have on a yearly tenure, under the Earl of Derby.- 
Half of it consists of a strong free soil, resting on a clay and marl subsoil, and 
the rest of it is moss-land, part of which has been recently reclaimed. Our 
rainfall averages 33 inches. About 60 acres have been in permanent grass for 
fifteen years, and 90 have been laid down during the last four years. I was 
induced to extend my breadth of grass land by the high price of fat and lean 
stock, and by the increased cost of agricultural labour. The fields I selected 
for sowing down were of the heavier class, as these soils always retain the per- 
manent grasses best ; moreover they are expensive to cultivate. I have always 
mixed the seeds thoroughly and sown in April, with a corn-crop, allowing it to 
ripen. I have found the following mixtum of seeds do well, viz., perennial 
ry^ass, Timothy, ribgrass, cocksfoot, foxtail, meadow-fescue, cowgrass, white 
clover, alsike, and trefoil. This dressing is particularly adapted for heavy 
land: on lighter soils I would use the same sorts, but increase the grasses and 
lessen the quantity of clovers^ I never mow, but pasture with sheep and 
young cattle, keeping the seeds well eaten down. During the first three or 
four years I would dress well in spring with boiled bones and a little nitrate 
of soda. I apply all the farmyard-manure on my arable land. Since I have 
laid down so much land I have considerably increased my stock. 

Old pastures will pay well -for improving, and this may be best done hy 
applying bone-manures and composts, and by feeding sheep upon them with* 
com, &c. 

My experience teaches me that pasture land should be well drained. 

Peter Blundell. 


21. The Gbakue, Worslev, Manohebtee. 

My farm of 445 acres I rent under a six months’ notice, and without any 
tenant-right. About three-fourths of my holding consists of old bog-land, 
reclaimfid from Chat Moss, while the remainder is a mixed soil, with a portion 
of sound average land. Having already 140 acres of permanent psture, 100* 
of meadow, and 205 of arable land, I have not laid down any portion to ^ass. 
In fact when, in two instances, I did attempt to do so, I failed ; for this 
land I find will always revert to its original character of herbage. I have, 
therefore, of late years simply sown the usual mixture of clovers and Italian 
rye-grass, with a little trefoil; and this, after mowing oncej I leave in pasture 
on^ two, or three years, according to seasons and the conation , of the seeds. 
This being a large dairy and root-growing farmi the ^stem is varied only to 
try and make the most of everything, and so meet increased and increasing 
eaqpenses. Here, within the past 2} years, labourers’ wages will average a rise 
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of 3s. per week; l)lacksmiths, 60 per cent.; carpenters and other mechanics, 
’25 per cent. Add to this larger local rates, re-valnation, and advance of 
rent, amounting in some cases to from 10 to 16 per cent., and you may safely 
put down the tenant-farmer’s cost of production as having advanced 30 per 
'Oent. during the last three years ! 

With regard to the best method of improving old grass and meadow, “ fod- 
dering” stock upon them is a valuable agent; but I have found nothing eqTml 
to or last so well as good home-made manure from highly-fed stock, well 
rotted by constant saturation with tank-water. Where, however, this cannot 
be spared from the arable land, judiciously mixed top-dressings may be sub- 
stituted, and will be found to pay well for the outlay. My impression is that 
the grass land in this country does not receive near the attention true policy 
-dictates. 

Touching the degree of dryness desirable for grazing purposes, all herbage 
is undoubtedly sweeter upon drained than upon undrained land ; but I have 
seen instances where both meadow and pasture have been over-drained. And 
it is yet an unsolved problem how it is that much of the land in Cheshire 
iproducing the very best quality of cheese is often in a very neglected state, 
.growing Kttle else but rushes and other coarse herbage. 

. Henby Neild. 


22. Tatton Pabe:, Shutseobd, Cheshiee. 

We have, from time to time, laid down a large breadth of land to permanent 
pasture on Lord Bgerton’s home-farm. 

The grass seeds, for economical reasons, are always sown with a grain-crop, 
■which is allowed to ripen. The land intended to he laid down would, in the 
preceding year, have been under roots, which, owing to the soil and climate 
not h^ing adapted to their being consumed on the land, would have been 
carted off. 

Sowing without a crop, and sowing with rape (2 lbs. per acre), have also 
been tried. My own opinion is that, provided the land he in good heart, clean 
condition, and a proper seed-bed has been secured — ^three essential conditions — 
It does not much matter which of the three methods be used. 

The seeding, whether with or without a crop, should he done at the end of 
March or beginning of April, depending on the weather; the surface must 
be fine and moderately dry, and the light and heavy seeds sown separately. 
It being above everything necessary that the land should be thoroughly clean, 
it is sometimes requisite to defer sovring the grass-seeds until too late for a 
grain-crop; in such case they may be sown alone, and may succeed very 
well, even when put in as ,late as July or August ; hut I prefer the earlier 
months mentioned above. 

Our mixture varies with the nature of the soil. The following has been 
lately used with much success : — 

riersm. I Per acre, ^ 

< } hu^ Cocksfoot. ! 4 lbs. Smooth-stalked Meadow-grass. 

i „ BoxtaiL I 3 „ "White Clover. 

I „ Pacey’sPerennialJEtye-grass. , 2 „ Trefoil. 

i „ Meadow Fescue. 2 „ Timothy, 

2i Ids. Sweet TemaL ! IJ „ Cowgrass. 

Some land grows cocksfoot so strong that it makes the herbage too coarse, 
and it is consequently omitted. In some cases 2 Ihs. of rib-grass may be 
advantageously added to the above, 

, The young seeds should he mown the first year, the next year depastu|ed 
with young cattle, in the second year with, say,l2 qwt. 
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■per acre of bone-dust, and continue the application annually until a good 
close growth of clover is established, after which a less frequent dressing will 
suffice. 

Strong land answers best in grass, while light soils are more suitable for 
tillage. 

As to drainage : an opinion is occasionally expressed, that land taken for 
permanent pasture maybe over-drained, but I think it is an old-fashioned pre- 
judice. Our permanent pastures are kept up by the application, from time to 
time, of top-dressings of bone-dust, mixed occasionally with a small proportion 
of guano, sulphate of ammonia, &c., but no manurial treatment seems to be 
efficacious in this climate in preventing permanent pasture on some soils, more 
'especially light ones, from deteriorating, and in ten or twelve years’ time the 
plough has to be again used. 

Geobgb Cabtxb, 

Estate Agent to Lord Egerton cf Taitm. 


28 . Bbasset Gbeeit, Tabfoeley, Cheshibe. 

I am owner and occupier of 173 acres of land, all in grass. The soil, with 
the exception of 2 acres or so, is stiff, with strong subsoil, lying upon a good 
bed of marl. Long before the rise in the price of agricultural labour, and 
before stock had attained its present value, I adopted my present mode of 
farming, convinced that it would pay better than ploughing. My experience 
has proved that I was right. My land is all well drained,, at an average 
de^h of 26 inches; this I consider deep enough for permanent pasture, 
though if it were under tillage I should prefer 3 feet, I generally mow only 
about 40 acres (I have only mowed 34 acres this summer) ; the land being 
good, this gives quite sufficient winter keep, excepting in a very dry summer, 
when I have to purchase a little wheat or oat straw. For a len^h of time 

1 have dressed the pasture land about every fourth year with 7 to 8 cwt.of 
boiled bones per acre, but now I mix with mineral superphosphate, and with 
good results. All my hay-grass, with the exception of one field, situated half 
a mile from the homest^d, is ^own with farmyard-manure ; in addition to 
which I cover 4 acres of „dairy-land with manure from the pigs, whidh greatly 
enriches the soil. I have found, from experience, that land which has been 
-down* in grass for fifty or sixty years requires a larger outlay to keep the 
herbage sweet than such as has been under tillage within twenty years or so ; 
but the older grass is more valuable for wintering young stock, as it carries so 
much better. In my opinion stiff clays are not adapted for tillage ; but deep 
loamy soils may be used advantageously for that purpose. 

My present number of stock is 106 head of cattle (I had 113 head of 
cattle in the early part of the season, but have lately sold 8 fatted beasts), all 

2 years old and upwards, excepting 7 yearlings ; over 20 sheep, and 3 horses. 
I milk about 60 cows. From 50 cows I made 12 tons of cheese last year, 
long weight : but, in consequence of the drought, and scarcity of grass, I 
expended 45Z. in feeding stuffs, and gave the cattle Ilf acres of mowing; but 
I expect to exceed this amount this year from the usual quantity of p^ture- 
ground, and without any extra feeding, though nearly half of my <^ry stock 
have suffered from the foot-and-mouth disease. The rest of the cattle ^e for 
feeding and store purposes. Three men compose- my regular staff of labourers, 
except in hay time^ when I get additional hands. 

’ My cattle milk and grow well All my fattening is done on grass, con- 
sequently at a light expense. I do not rear my calves, but purchase stirks 
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of 3s. per we^; blactoDitliB, 50 per cent: carpenters and other mechanics, 
25 per cent Add to this larger local rates, re-valuation, and advance of 
ren^ amountixig in some cases to from 10 to 16 per cent., and you may safely 
put doTO the tenant-farmei^s oast of production as having advanced 30 per 
cent, during the last three years t 

With regard to the best method of improving old grass and meadow, “ fod- 
dering" stock upon them is a valuable agent ; hut I have found nothing equal 
to or last so well as good home-made manure from h^bly-fed stwk, well 
rotted by constant saturatiou with tank-water. Where, however, this cannot 
be spared from the arable land, judiciously mixed top-dressings may loe sub- 
stituted, and will be found to pay well for the outlay. 3Iy impression is that 
the grass land in this country does not receive near the attention true policy 
dictates. 

Touching the degree of dryness desirable for grazing purposes, all herbage 
is undouhtMly sweeter upon'drained than upon undrained land; but I have 
seen instances where both meadow and pasture have been ovtr-drained. And 
it is yet an unsolved problem how it is that much of the land in Cheshire 
producing the very b^ quality of cheese is often in a very neglected state, 
growing Sttle else but rashes and other coarse herbage. 

Hesiby Keild. 


22. Tattok Pabs^ Esutsfobb^ Cheseibe. 

We have, from time to time^ laid down a large breadth of land to permanent 
pasture ou Lord Egerton’s hcane-farm. 

The grass seeds, for economical reasons, are always sown with a grain-crop, 
which is idlowed to ripen. The land intended to be laid down would, in the 
preceding year, have Wn under roots, which, owing to the soil and climate 
not bdng adapted to their being cox^umed on the land, would have been 
carted ofiT. 

Sowing without a crop, and sowing with rape (2 lbs. per acre), have also 
been tri^. My own opinion is that, provided the laud be in good heart, dean 
condition, and a proper seed-bed has b^u secured — ^three essential conditions — 
it does not much matter which of the three methods be used. 

The seeding, whether with or without a crop, should be done at the end of 
March or banning of April, dependiipg on the weather ; the surface must 
be fine and moderately dry, and the and heavy seeds sown separately. 
It being above everything necessary that the land should be thoroughly clean, 
it is sometime requisite "to defer sowing the grass-seeds until too late for a 
grain-crop; in such case they may be sown alone, and may succeed very 
well, even when put iu as late as July or August ; but I prefer the earlier 
months meutimied above. 

Our mixture varies with the nature of the soiL The following has been 
lately used with much success : — 

Bet aoB. Per acre. 

{ bush. Cocksfoot. 4 lbs. Smooth-stalfcedMeadow-grass. 

n Foxtail. 3 „ White Clover. 

I „ Pacey’sPerennialBye-grass. 2 „ Trefoil. 

J „ Meadow Fescue. i 2 „ Timothy. 

21 lbs. Sweet Ternal. '• 1§ „ Cowgrass. 

Some land grows cocksfoot so strong that it makes the herbage too coarse, 
and it is consequently omitted. In some cases 2 lbs. of rib-grass may be 
advantageously added to the above. 

The young seeds should be mown the first year, the next year depastured 
with young cattle, not sheep, T 9 |Hiress in the second year with, say, 2 cwt. 
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■per acre of bone-dust, and continue tbe application annually until a good 
dose growth of clover is established, after which a less frequent dressiug will 
suffice. 

Strong land answers best in grass, while light soils are more suitable for 
tillage. 

As to drainage : an opinion is occasionally expressed, that land taken for 
permanent pasture maybe over-drained, but I think it is an old-fashioned pre- 
judice. Our permanent pastures are kept up by the application, from time to 
time, of top-dressings of bone-dust, mixed occasionally wi^ a small proportion 
of guano, sulphate of ammonia, &c., but no manurial treatment seems to be 
efiBcacious in this climate in preventing permanent pasture on some soils, more 
'especially light ones, from deteriorating, and in ten or twelve years’ time the 
plough has to be again used. 

Geobos Cabteb, 

Estate Ageni to Lord Egertm cf TaUm. 


23« Bbasset Gbsek, Tabfobley, Ohesexbb. 

I am owner and occupier of 173 acres of land, all in grass. The soil, with, 
the exception of 2 acres or so, is stiff, with strong subsoil, lying upon a good 
bed of marl. Long before the rise in the price of agricultural kbour, and 
before stock had attained its present value, I adopted my present m<^e of 
friming, convinced that it would pay better than ploughing. My experience 
has proved that I was right. My land is all well drained, at an average 
depth of 26 inches; this I consider deep enough for permanent pasture, 
though if it were under tillage I should prefer 3 feet, I generally mow only 
about 40 acres (I have only mowed 34 acres this summer) ; the land being 
good, this gives quite sufficient winter keep, excepting in a very dry summer, 
when 1 have to purchase a little wheat or oat straw. For a length of time 

1 have dressed the pasture land about every fourth year with 7 to 8 cwk.of 
boiled bones per acre, but now I mix with mineral superphosphate, and with 
good results. All my hay-grass, with the exception of one field, situated half 
a mile from the homest^, is grown with farmyard-manure; in addition to 
which I cover 4 acres of dairy-land with manure from tbe pl^ which gr^tly 
enriches the soil. 1 have found, from experience, that land which has been 
down’ in grass for fifty or sixty years requires a larger outlay to keep the 
herbage sweet than such as has been under tillage within twenty years or so; 
but the older grass is more valuable for wintering young stoc]^ as it carries so 
much letter. In my opinion stiff clays are not adapted for tillage; but deep 
loamy soils may be used advantageously for that purpose. 

My present number of stock is 105 head of cattle (I bad 113 head of 
cattle in the early part of the season, but have lately sold 8 fritted beasts), all 

2 years old and upwards, excepting 7 yearlings; over 20 sheep, and 3 horses. 

I milk about 50 cows. From 60 cows I m^e 12 tons of cheese last year, 
long weight; but, in consequence of the drought, and scarcity of grass, I 
expended 451. in feeding stuA, and gave Ihe cattle IIS acres of mowing ; , but 
I expect to exceed this amount this year from the usual quantity of pasture^ 
ground, and without any extra feeding, though neariy half of my daily stof^ 
have suffered from the foot-and-mouth disease. The rest of ihe catlie for 
feeding and store purposes. Three men compose my tegahst sta€ of Ubouters, 
except in hay time, when I get additional hands. - - 

My cattle milk and grow well All my fattening is done on grass, con- 
sequently at a light expense. I do not rear my calves, but purchase stirks 
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and yomig barren cows for fe-ttenipg, and chiefly fill up my stock in the 
autumn witb sucb as are not specially adapted for the butcher. Now that 
all my land is in grass, and since I have so much improved its fertility, 
chiefly with bones, the farm will cany nearly double the quantity of stock it 
51 years ago ; consequently the production is greatly increased, and the 
remuneration very much larger. 

Joseph Astoe. 


24 . Bushtok, Tabpohlet, Oheshibe. 

I pent my farm of 145 acres on a yearly agreement, but without any com- 
pensation mnses. The soil varies, bnt is chiefly a good brown loam on a 
marly subsoil, with part on rock : about 20 acres are gravelly, and this is all 
that I now have in tillage. The rest of the farm is in grass, and, were it all 
heavy land, I should certainly iwtve none under the plough. A few years ago 
I had a lai^ quantity of arable land, but the dearness and scarcity of labour 
caused me to hty it down. My practice has been to get the land as clean as 
possible durii^ a rc^tion of oats, green crop, wheat, and then oats or barley, 
and to sow the seeds in April witii the latter crop^ whidi is allowed to ripen. 
I sdways sow the light and heavy seeds s^rately. As soon as the corn-crop 
is taken off, I dress the young seeds with farmyard-manure or bones— the 
former preferred. The first crop of gra® I mow, and then ^ture with 
cattle ae sheep; and in the following spring, apply a few bones. I now rear 
and feed a good deal more stock than I did formerly, and am certain that 
my present method of farming pays me better than when I ploughed more of 
the 

lag^t sqOs lying long in grass would become foul if not heavily stocked 
and manured: if. In spite of this, the Imd becomes foul, the only way. to clean 
it » to put it through a course of tillage. 

IfaiiiTig and boning, and consuming turnips on old pastures, have , each 
tiutir hcaieflcial effect, and they will pay well for the outlay. 

Thomas JmcsEsr . 


25 . Exdlet Hall, Tabpoblet, Ghesezbe. 

I rent this farm of 445 acres on a 21 years* lease, dating from 1857. I an& 
not protected by any tenant-right clauses ; but I th&ik it important that every 
lease should contain a danse giving the tenant compensation for improvementV 
made within a certain number of years before the termination of such lease ; 
for, where this is neglected, it cannot be expected that any prudent farmer 
will continue to lay out much of his own capital as the expiration of his occu- 
pation draws near. 

S^e of my land is of a stiffidi surface, resting on a strong clay subsoil 
partions consist of a sandy loam, upon gravel; while the remainder is a 
black peat, lying at a low level, having evidently at some peri^ been under 
water. 

I cannot give the exact yearly rainfall, but I should say our climate is a 
medium one as regards moisture. 

I^evious to 1866 I had put down in grass about 60 acres ; but cattle-plague 
coming amongst us at that time swept away the stock, and caused me to break 
up about acres, which I have since reduced to 60 acres. The main cause 
.of my wishmg to have less ploughing was not the high wages of the labourers 
|®oper (lor m this imm^iate neighbourhood we do not suffer so much in that- 
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“way as is the case in some localities) : hut the great scarcity of the men and 
women servants whom we hire hy the year to live in the farm-houses, and 
whose services, where the dairy-farming is extensively practised, cannot he 
4one without. I have been enabled, hy my altered system of management, to 
'dispense with six of these (three men and three women), and also with three 
ordinary labourers. The wages of the hired' (young) men have lately advanced 
folly one-third, while labourers get 3s. to is, a week more ; and therefore I 
•effect a considerable saving in this way. I also keep three farm-horses fewer 
than formerly. 

In preparii^ the land for seeding-down, my plan has been first to clean it 
ihoroughly with a well-manured green 1 have occasionally tried beans, 
but I prefer roots, as being more easily cleaned. In this neighbourhood, where 
early potatoes are much cultivated, I have seen land sown down at the end of 
June or beginning of July, after these have been removed, and with good 
•results. This I believe to be the best plan of securing a good thick root of 
permanent grasses and clovers, and I would add a sprinkling of lye, or rape, 
or vetches, to be eaten green by sheep. A corn-crop, where land is in heart, is 
almost certain to become lodged, and invariably smothers the young plants. 
Messrs. Sutton and Sons, of Beading, have, at a cost of about 20s. per acr^ 
supplied me with a permanent mixture suit^ to the kind of soil under treat- 
men^ and I have always found it best to sow the light seeds separate from the 
heavier ones. 

During the first autumn, or if sown along with a gim-crop, as soon as the 
, latter is harvested, the newly made pasture should receive a dressing of about 
7 cwt due bones and 3 cwt. superph(^hate per acre, and be then for two 
years depastoxed as much as possible with cattle. Sheep, by biting too closely, 
are liable to destroy the tender plants, and, if allowed on at all, should not to 
permitted to remain too long. If carefolly treated and occasionally top-dressed, 
I certainly maintain that grass recently laid down will increase rather than 
diminish in productivene® as the turf acquires maturity. 

My old grass and meadow land I have also improved, first by draining, 
where necessary, and then hy laying on bones and farmyard-dung. I dways 
^deavour, by consuming the whole of my hay and straw on the premises, to 
swell the manure-heap as much as possible ; and as, besides using most part of 
my own oats, I purchase considerable quantities of cotton-cake^ Indian com, 
and bran, what I produce is of a very superior qualify; Having but a small 
proportion of tillage-land, and yet making a deal of manure (for 1 keep also a, 
large number of pigs), I generally manage to apply dung not only to the whole 
of the root-crop, but also to the cloven-root, as well as a portion of the grass 
land or meadow; and where I cannot do this^ I have recourse to the' best 
artificial compounds. I usually mow about 30 acres of meadow grass annually, 
takix^ care that the land does not go longer than two years without adressmg 

well-made dung, a fertilize on which I place great reliance. 

Chasles Wniiiis. 


26 . YouxiQBbaki, BAEHWEin, Debstshzbe. 

My farm of 677 acres I rent ftorn year to year, with a tenant-right.**, It 
is chiefly a brown soi^ with limestone cropping up to the surface m a few 
places. I have long iMe a practice of laying porttans of land down to grass. 
About half my ftbim is amble, but I am convinced that it would pay better if 
the whole were pasture, ^oept a few acres kept to growoorn and nxita After 
ploughing out any grass land^ my pto has been to mw two crops of oat^ end 
then a crop of turnips, manuring with 4 quarters b^[ie3 and 5 cwt of salt 
per acre ; the year following I lay it down with rape and seedis^ and, if good, 
YOL. SI.— S, S. ’ 2 I 
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let it lie for eight or tea yearsL The great thing in laying land down is to 
have it clean and solid, with a fine tilth, otherwise the 6ee<£ cannot grow. I 
always muei my own se^ as follows : — ^14 lbs. of small seeds, and 1 quarter cf 
home^wn hay^-seeds, and sow with 14 Ih. of rape, and pasture the young 
seeds with sheep, of which I am year by year rearing a larger number. In 
the second year my seeds are generally very early, and are valuable for the 
xnMMngcows. « 

. I consider that, where requisite, all land should he well drained. I have* 
not received any assistance from my landlord in laying down gra^. 

I have not altered my system of farming with regard to the arable land, nor 
my mixture of artificial gmss-seeds. As to land becoming foul under gras^ I 
maintain that that can be avoided, provided it is once well cleaned, by being 
particular in the selection of good clean seed. 

I endeavour to keep my grass land in heart by consuming upon it “ chop^’^ 
roots, and artificial food, llie harder land is stocked, provided the stock are 
well supplied with feeiing-stufi^ the more it will carry. I use the farmyard- 
manure for growing two or three acres of cabbages, and a few potatoes, while 
the rest is pot on the meadows. All my turnips I grow with bones and salt ; 
!mfc if, in spite of the artificials omsmned by stock on a pasture, I find it is 
not gmsdng well, I apply a little salt, manure it, and mow for a year or two, 
whi^ quite changes die herbs^, and improves the field immensely. Of 
course while doing this I have to pasture some of the meadow land. I can 
now keep far more stock than when I entered the farm nine years since. 

JoHX Abcheb.. 


27. Hasoat® Hali., Bottos, DsatBYSHm®. 

I finm ^360 acres of my own pmpe^. The soil varies from a; good rich 
loam to s 'poor thin resd, or, as we caU it, ^ fos-soil,** on ' Hmestone-rock; and 
In parts we have Dushstone ” and clay. Our avera^ rainfall is 51 inches. 

I coaimenced laying land down on my present farm in 1360. At that time 
my holding consisted of 

80 acres arable. I 160 acres permanent pasture. 

70 „ meadow. j 50 „ sheep walk. 

In 1874— 


25 acres arable. 

60 „ meadow. 


225 acres permanent pasture. 
50 „ sheep walk. 


It will therefore be seen that I hare laid to permanent pasture 65 acres ; and 
I have done this because I consider that in this district it pays better to grow 
cattle than com, the climate being too cold and wet for the latter. On la nd 
which I intended laying down I have sometimes taken two, or even three, 
crops of oats, well manured with guano and artificials. Tins has had a good 
effect in well breaking up the land, and making the process of fallowing easy;, 
but it does not answer well, even with a liberal supply of bones, as the* land 
goes so sad after two or three years, and the herl^e becomes poor and 
The best plan is to take one crop of oats, then fallow and sow down, and lay 
on bones. 

I prefer sowing in April, light and heavy sepds together, using my own old 
meadow grass-se^s, and a mixture of clovers, rib-grass, trefoil, and rape. It is 
better to sow with mpe than com, as the liberal supply of bones and other 
manure requisite to put the land in heart for the young grass, often "lays’' 
the com, which then rots and spoils the seeds. Before -laying down to grass 
land should be thoroughly drained : this I considm: as necessary for pasture as> 
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for tillage. I have not tried the “inoculation” system, hut, from what I 
have seen, do not approve of it. 

Young seeds should be depastured, as being the best way of keeping the 
land in good condition. 

I find that my farm pays me better now than it did under the former 
system ; and yet to winter a large stock entails a heavy outlay in purchased 
food, and in cutting, steaming, and pulping, so as to make the smaller quantity 
of straw grown go as far as the larger formerly went. I am able to keep fully 
two-thirds more cattle, but not more sheep. Our otsss, much of which is strong 
and rank, is not adapted for sheep, though it is aU we could desire for cattle. 

As regards the improvement of old grass, there is no doubt that lime, where 
it can be easily obtained, is invaluable ; it is the best, cheapest, and most per- 
manent manure. Bone-dust is a good fertilizer, and is easily applied; and 
green forage-crops, roots, &c,, consumed by cattle on land which grows rough 
tough grassy have a good effect 

I mow the same meadows every year. I am well repaid hy improving my 
grass land, I can keep more cattle, and what I breed are as good now at two 
years old as they used to be at three years. 

THOmS 


28. AIiBWABK, Wibkswosth, Bebbyshike!. 

My &rm of 470 acres I rent from year to year under the Duke of Butland. 
The subsoil is limestone. I have laid down more or less land to pasture for 
32 years, as I find it advantageous to diminish the area under plough. I have 
generally selected fields fiirthest firom the homestead, and those too thin In 
soil for frequent ploughing. I prefer to lay land down with a crop of rape 
after liberally manured turnips, ratber than with a white crop. T sow light 
and heavy seeds together between the 6th and 18th of May, I like my 
own old meadow seeds, with the addition of from 3 to 4 lbs. of red and 
white clovers per acre, better than any bought mixtures. Where a turnip 
crop has not immediately preceded the rape, I apply, at the time of sowing 
the latter, 4 to 5 quarters oi crushed bones per acre, adding about 4 cwt. of 
Phoctor and Eyiand’s grass-manure to give the ^ss-seeds a start. I should 
not mow during the first three or four years if I thought cows and sheep 
would eat the seeds bare enough. I have sometimes eaten them till May, 
and then, if they have been too strong, mown about the middle of July. I 
have done all this laying down to grass at my own expense ; and, although I 
have made no particular calculations, 1 am satisfied that this mode of fanning 
pays better than my former practice. If grass will take on heavy soils I 
should certainly keep the more friable under the plough. I consider land should 
be made as dry for pasture as for com and roots. 

The laud which still comes under a rotation of crops I keep down longer 
in grass than I used to do. 

Bones applied to old pasture answer well in this county, hut there is 
nothing better than good farmyard-dung, if one could but get it. Consuming 
turnips upon it does good, provided the land is thorougSly dry. My grass 
land, since it has been improved, pays me better than formerly; and the 
increase in my head of cattle is consAerable. 

BmAMiK Buxijok; 

29, SniLToisr, Hbwabe, HpTYmeHAH., / i , 

This county being more a corn-growing tha^ si giazing^ disWe^ with a dry 
climate, generally dry soil, and a short rainM (avera^ng 27'0 inch^), as 
compared with many other parts of England, it is not to be expected that 

2 I 2 
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mticli ptQgresft wUl be noade in laying down land to permanent pasture ; and 
if attempted to any extent it will, I believe, be an enforcement cans^ by 
the imseeamng expense labour, and a step that will not be to the advan- 
tage of mther prtmcer or consumer. Ind^, I should consider it a retro- 
grwe movement, though, possibly in a more moist climate it might be 
otherwise. 

Where land In this connty is laid down in any appreciable quantity, it can 
hardly be expected that the tenant should do the work without some assi^ 
ance fiom .h& landlord. A very condderable loss would be incurred while 
the grass was getting established, unless there were a corresponding advantage 
through permission being given to break up other land. I believe there are 
in tto county tracts of poor tenacious clays and light sandy soils which, if 
laid down in grass, could not after the first three or four years pay any rent 
at all; indeed, I Imow of only a very limited extent of l^d that coiud be 
laid down to advantage. I have noticed, in some districts, portions of billy 
land naturally di^[) 06 ed to go into turf; and where snch lie at a great distance 
fiom the ihrm premises advantage might nghtly be taken of these circum- 
stances to increase the extent of pasturage. 

3k layii^edown land to grass, my experience and ohservation teach me 
that, wha^ necessary, it should he first properly drained, and all bottom water 
and deep springs removed. I would men cnllivate deeply, and give a dean 
bare fallow, so as to get the land thoroughly pulverized ; then apply 2 tons 
of lime per acre if the land is deficient in lime, and sow the grass-seeds 
early in spring. If lucerne is not sown with them, a thin seeding of beans, 
oats, or bduley may be used; but if no com is sown the operation will be 
more Hkely to sucrased, fiom the &ct of a greater amount of moisture being 
retained. I have tri^ both plans side by side, the result from, the piece 
withoutihe oom being the more satisfactory; the advantage in fibe one case 
bfangqiute equal to the vdne of the c(nm-orop In tim other 

Aa to aeeda^ X would recommend to avoid the expense .of sowing the finer 
kinds not natural to the district; for even if they appear at dl they only 
rmnain fen a short period; whereas the kinds indigenous to the loodily 
must, if encouraged by libem tieatment, eventually succeed. Avoid grazing 
too dosdy with sheep, and mow early. Give frequent light top-dressings 
of any knid, if even it he refuse manure. I have laid down at di^rent 
periods on my own farm several pieces of permanent grass. The soil is a 
good clay loam, well diainecL Upon two of these plots, as soon as the land 
was sufficiently dry in the springy I drilled fiom 16 to 20 lbs. of lucerne 13 
to 1-^ inches apart in the rows; and then sowed, broadcast, grass-seeds 
suitable to the soil, avoiding, however, too much perennial rye-grass, and 
leaving ont entirely the Italian ; in fact, white clover and cocksfoot formed a 
large proportion of my mixtnre. The Inceme cut a light crop the same 
autumn, and in May or June following, as the season allowed, a goal crop of 
green fodder was ent^ followed by two or three other cuttings during the 
summer and autumn. Upon two other portions^ riie lucerne only was drill ^ ; 
it was constantly cultivated between the rows, and mown green for three or 
four years, ^d then the grass-seeds were sown : the latter plan answered best. 
Lucerne with me is a valuable crop, this soil being peculiarly suited to it ; it 
seemed to ^[iconrage the gmas-seeds, which had become thoroughly established 
by the time the lucerne died out. 

Frequent top-dressings as I have said before, are necessary for new pas- 
tures, and liquid manure I have found of great benefit, especially when ap^li^ 
in spring. 

I have in one instance known "inoculation” answer well; in another I 
noticed that it was an expensive and by no means satMaotoiy operation. 
I have not myself had courage to tiy the system, and therefore (^nnot speak 
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fi-om experience, but I could not Tecoromend it to any extent upon naturally 
dry soils, in a dry climate. I do not expect that, upon farms where turnips 
and good seeds can be grown, more stock can be kept per acre by laying down 
any great breadth to permanent pasture; because the extra quantity of keep 
upon the turnips, and the first and second years’ seeds, would be lost : inde«i, 
upon extremely light soils I believe much less stock would be kept. Some of 
us in this district have made an alteration in our mixture of seeds for alternate 
husbandry, with the view of letting the land lie longer in grass ; say two, 
three, or even four years, instead of one; and should the present high rate of 
labour and other expenses of cultivation continue, this practice may be more 
generally adopted. Moreover, we find that the land is benefited by this rest 
from constant corn-growing. 

The altered system, donbtless, has a tendency to fonl the land, bnt we can 
remedy this by breaking np the seeds, and cleaning the land soon after 
Midsummer, 

^he improvement of permanent grass is certainly a desirable object, and is 
at this time second to none in the s^colture of England. The difference in 
value between good and bad, or even moderate, grass land, seems seldom 
kept in view. Its improvement, however, is not so often attempted by tenant- 
fanners as is that of their tillage land, because a longer time is required to 
bring it about, and therefore a return for their outlay is not so quick ; so much 
more necesshy is there, then, for security of tenure. 

Liberal as our Nottingham custom of tenant-right may he upon some points, 
it would allow no compensation nnder this head ; and yet the letting value of 
the land might, solely through the tenant’s enterprise, be increased 100 per 
cent. To secure compensation from the incoming tenant, manurings must 
have been very recent, and boning and draining executed witbin seven years. 

I am inclined to believe that, although rapid progress has been made during 
the last thirty years in improving the tillage land of this county, the grass 
land, upon the whole, has not be^ improv^ at all ; but, in a great number 
of cases, it has actually gone back, and not nnf^uently firom that almost 
excusable practice of overstocking with sbeep. 

Very recently, however, through tiie introduction of cotton-cake to this 
country, the system is becoming general of consuming large quantities of i^ as 
well as of linseed-cake, upon grass during the spring and summer. This, it is 
to be hoped, will rapidly bring about a letter i^te of things, the present high 
price of beef and mutton being a stimulant in this direction. The first step, 
however, towards improving grass land is the taking away, wherd it exists, the 
cold bottom-water, as by tms means the poor, worthless, sour grasses and 
rushes disappear, and a better class of herbs^ takes their pkce ; the land may 
then be safely treated with a liberal application of manure. 

Almost every Mnd of refuse-manure, which may be valueless for tOiage 
land, will do go^ upon grass, if applied at the proper season and vreli harrow^ 
in: by this means I have even mastered moss. Lime and bones are of 
undoubted benefit upon many pastures ; but even these cannot be applied 
indiscriminately ; I have nsed both upn some soils without being able to see 
the slightest effect. Gfenerally speaking, there is nothing equal to farmyard- 
manure for grass. My plan has been to use a large quantity in this way, 
substituting artificial manures for the roots and com. Meadow land should 
be mown continuously, rather than in alternate years, the qualify and quan- 
tity of the crop being maintained by ather a dressing of fiarmyard-manure 
. or artificials every season. , , ^ , 

1 consider that, in time, much will be done In suitable mtuaticm by the 
storage of TOter, and workhug it. on the** catch-water’’ ^«t«an. . 

JoHK HEMsnsT^ 



bat sabject ta the Notegtoshaia te^ 
nmf ilbmi Sil aoraa.'* Oar Hiaaialla wbich ia 1872 leadisd 39*54 mcfaes, 
Sm tb# last aevm jeaxs, 27-4B. I have seeded down, dnii^ the 
timstg:. serenl payees of land, chiefly strong clay of bad qnali^, which, 
itim wagea were lower, di^ not pay me for cnltivation. 
ha piepwdng land lor pastnre I strongly recommepd a good somn^'fl^ow, 
no as to mt H thoroo^ly clean, and, weather pexmitdn^ the seeds shooM he 
asm m Ai^gost the same year. Seeds will do better provided a white e®^ 
precedes tbe lalbw, as I have seen them do hadly when the pievions years 
eaop had been tares or other pulse. Land may, however, be seeded at asay 
tea between Febrnary and Angnst, taking advantage of suitable weather. 
Ify swn seeds, whkh were selected flar me by a seed merchant, having n^ard 
of oomsB to the character of the land, were sown with a thin crop of barl^, 
wMh bwt helped to pay the expense incuired. I have seen permanent seeds 
wm with mpe^ or tnth a crop of diort-straw peas^ aii^wer quite as well as 
withdit a crop, idways taking care that such crop be thmly sown. 

In all cases where land is intended permanent j^ure lime should 
Iwapphedaiiicwtoor two beIbcB seeding, keej^ng toe lime as near toe surface 
iw powsMe, and eresdy spread. In im case pitore yoni^ seeds with sheep as 
as yon can avoid it As a role, I pmer that seeds should npen before 
bwag atcdtod toe flist year, espedially if toe season be dry. At toe end of 
toe tost awBuner a mixtore m aoU, lime, and 'mannze^ previously prepar^ 
(aal tynik this pcafaaMato mamue aloneXtoonld be ap^ed. Kewly laid 
^pni gfieawjli be fhmi to Wl off, both to quantity and quality of 

It as then tost, seme jtotmers 
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m ' ^ 

labaato toNaa aeetto^ down stmsg eento of bad qnais^,and ke^^ 

llftotow land toat wto grow looto azid bariey : and I think it qmte as 

lor <day land to be Uaxou^ly dialned before seeding as for amble pn^gKMy. 
Fatehesof a fleld perished by wet will generally be itoseived to be tim tost to 
bom to dry weather. 

I have not myself tried inoculation, but believe toe process is conmdeiably 
more expensive than seeding down ; beside^ a serious damage is done to the 
land wh^toe the turf is taken. About thirty years ago a piece of land at 
Oxton was moculated, the sods being takmi from good land on to bad, which 
kttor is bad to this day. A piece of land adjoinii^ this was seeded to the 
csdiiiaiy way, and there is now very little difierence to the two plots. 

With xegim to the arable portion of my farm, my system has always been 
to keep it two years to grass; it is then attended with less expense to labour 
and jputoa^ tiila^ more stock is kept on the farm, and consequently the 
land Is maintained to better (xmdition. Ooca^onally, where there is a good 


* I may add that the toiant-ri^t custom prevalent to this county, good 
though it is to most respects, is deficient as regards grass land, as, to cases wtore 
toad has been seeded down to permanent grass at the sole expense d the teni^d,^ 
toe latter would, on quitting, receive only three or four years* tenant-rig^tr^ 
in smne instance^ half the to addition to any unes^usted be 

bad applied. Hy opinion is, that to such cases (provided the work has been well r 
twenty years’ tenant-right shonid be allowed to toe outgoing tenanl^ to 
ilMba to any unexhausted tillages ajqdied; such compensation to paid by 
aa ben^ a pmmaimt toprevement to toe Inmi. 
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lake of seeds, I ina 7 leave it down three or four years. My permanent grass I 
improve by consuming ujion it by stock a large quantity of roots and pur- 
•chased food, also by applying a mixture of lime, manure, soil, and refuse of 
all kinds. I may. mention, however, the good effects causdd by panng and 
burning a piece of grass land in July after the hay had been carried. 1 had 
the ashes equally spread, and the land ‘seeded down in August ; and, strange 
to say, the grass was ready for the scythe the following spring b^ore any 
other ^een food on the farm. Prenous to this experiment not a root of clover 
was to he seen on the piece, but now; i^though it is some ten years ago, it is 
full of that valuable plant, and I the^kom consider this an excellent method of 
reno^ting rou^ grass la^ 

With regard to meado^s^ I prefer to mow every year rather than mow and 
pasture altematet^j^ matmi^ heihg of cdmse applied *acoor^g]y. There can 
be no dot^tlii% land^ pays as^i as improving the arable, 

and some in'thiS 'di^rfct have assfe^ their tenants in this stem by 

supplying them with bone-dust. 1 am satisfied that grass land may, by a 
judicious, mitlay, be made to carry one-third mese stock. 

‘ • JokK Bnsm. 


Bueoheby Housb, Syamtobd. ' 

I have in hand, including the parks, about acres of"iiy^O!^ teidU 
The full bi^ng light, with a sandy subsoil, it is well suited for the 

and wley. I have not laid down any porMon of my land,%t 
lately given much attention to the old pastures. In one field I 

and burning part of it $ the rest X ^hRighed, and tried turnips sown 
lead, but ow^ to dry weather and wire-worm I did not get a crop. I 
tl^'Mlowed it, and am satisfied that this is a capital plan, as the rooks got 
^ the wire-worm. In the following y^, 186^1, I got a S|deudid crop of 
oatsV in 1870 cats again, a good crop ; in 1871 1 sow^ turnips, with .21 cwt» 
alMdal manure, and 0 bushels of bones to the acre: the result was a yw 
heavy May, 1872, 1 sowed penuement seeds with rape, t ecpsiw 

a rpqte eaten, green more fiivdurable to seeds than 

crop alh>w;^ i;p ripen, t depc^tured up in, the jirsi or seoemd we^ 

^imalldwed ihe grasses" to seed and ripshs.^d 

of tto causing a large Ml of seed^ which, 

autom^'' inhit; tJ3gefisi:^,*and vastly improved the pastinew 

now state hs^ kept four times the qmmti^ ^ it- 

to bdng latoken up. I may addi tb^ is ^dw (August^ l67S)ritOTjpB^w 

well indeed, havii^ had ^thlng but cattle 0owed itu|U ^ 

I consider do ncwiyiald down to 

eating too bare the fine masses, thus preventing their full growth sm ehanije 
of sSedifig. I sho^ say that land hating ^^sMig sifi)Soti^^#!il 

p^ better in. tmdsf 'the ^lot^b ; but I do not consider^ that IMk 

v^mirSs tobb so fdr gmsdug ^ble puripses. ^ ’ 

1 have nwt on W arable land, nor alteibd 

my rotation; lidl by ad<mt!)% m of gmss-^eds I nem. 


^idf^^en I ha.re had 

iitaze m the stnbhle as soon as possible after harV^ 


^ bro^ 
Exeter 
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82 . TiAMW Tfty CasxziS, Bubkah. 

1 3 Xianage 5 on l}ehalf of the o^ner, tihe Earl of Xhuham], 1784; acres of land.. 
The soil varies ; it is chiefy loam, with portions of light land and occasionally 
heavy clay. The rainfall averages about 25 inches. Since the year 1860 I 
have laid down about 80 acres to permanent grass. This I was induced to do for 
several reasons, viz., on acconnt of the increased price of stock, the deamess- 
and scarcity of labour, and need of more grass and bay for tbe colliery horses.. 
Heavy land being most c<^y to work has generally been selected for con- 
verting into permanent pasture. My preparation for the seeds has been to- 
take a crop of oats out of lea, then fallow, well draining, cleaning, and 
dei^ly cultivating ibe land ; also liming and manuiiz^ I consider it of 
eqim importance to have land thoroughly drained for grazing as for arable 
purposes; say 4 feet deep, and in strwg land on clay subsoil 6 to 8 yards 
apa^ ^e H^t and heavy seeds, composed as follows, have generally been 
sown together in the month of April : — 

I huEh. Perennial Bje-gzass. 1 lb. Cocksfoot 

13 lbs. 'White Clover. 1 „ Sweet VemaL 

. 10 » Trefoil. 1 „ Meadow FoxtaiL 

4 „ Alsike. 1 „ Hard Fescue. 

6 „ OowgzasB. •* 1 „ Smooth ‘Stalked Meadow- 

3 „ Bed Clover. grass. 

1 fi. Crested HogstalL 

The iseeds have aimys been sown without a crop, and been depastnred 
^ during ihewin^ two or risree seasmiB with sheep and young cattle, and top- 
dnesBod wllA 

reftswooeio & rotation dt crops on the aStable part of the &im, £ 
havisdMybitiidtmd H by aHowh^ 

liwo; end wi& a view to this I have added eocki^ooet, Timothy, 
to oar foijmer -mixture of seeds. By being carefal to have 
laid dtean and in good condition before sowing rim giiasshse^ it will not he 
Smsd to have beoDm foul when next l^ken up. 

The cM permanent grass m this &im has been improved by the apphba- 
iism of notanures, and by the consumption on tbe land of roots and a^dal 
leod. We mow pcHlions of the grass land every year fear the collieey horses,, 
and depasture the remainder with cattle and iriie^. 

W. Stewabu, Farm Manager. 


38* 03SOXPXH AnsxT, tlTTOxsTam, Seaftobuseiee. 

The axtaut of my promt occupation is about €30 acres; but while I 
hfkve been 1km twen^ years jaminar with the managemeut of the whole,, 
esmhelf was, maril withm the last two years, in my late ^^ither’s occupation.. 
Twenty or tern years ^.ihe process of seeding down permanently was com- 
miWi B ed , and has been eonrinued (ieldby held) up to the present time, when I 
may say IdKHit 106 acres have hm laid down. I have selected for grazing pur- 
poses sodh holds a^ with our somewhat damp climate (our rainfall is about 35 
mcheaX were unseated, except in special seasons, for the growth of wheat or 
bailey fine quality, or for On the lands laid down the grass- 

seeds were sown oa autumn sown wheat or spring com, after a dead fallow, or 
.ahkibly-inanuzed and web-hced green crop carted oiETthe ground. This year I 
. mying down two fields— one without a grain-crop, hut with 3 lbs. of rape^ 
Vjfctfl^tobectm^ theotherh^d was- 

J^fpied In ApBcil, enautnzimwheat, after green crop and fallow, the wheat being 
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^xst harrowed^ then the seeds sown and rolled in. In both cases there is 
promise of a good set. As to the after-treatment of young seedte, I intend, 
npon the field seeded down with rape, to apply, in a month’s time, when the 
seeds are well up, Ih cwt. nitrate of soda, 2 cwts. mineral superphosphate, and 
2 cwts, kainit, per acre. Then, in the month of August, taking advance of 
dry weather, before the rape gets too big, I shall put on sheep, having an 
allowance oi cake daily; and I shall continue this next year, taking care 
not to graze too closely, or to have the ^eep on in very wet or frosty weather. 
Next spring I rep^t the dressing of artificial manures, and apply 8 or 10 
loads of dung when it can he ^e^ed. ' 

On the other field, which is a very stiff clay, I propose to apply 10 loads of 
good dung per acre on the wheat-stuhhH aiid then probably mow once ; after- 
wards grazing with sheep, also ^ting dke. The objection to cattle, except 
In dry weather, at this st^e is weir too great weight. I can produce no w^- 
k^t figures showing the profits of my altered system; but I am fully con- 
vinced that, upon such laud as I have been dealing with, where marl and clay 
preponderate, and where there is but a very sn^ proportion of gravel or sand^ 
it pays much better to graze than to plou^ 

Newly laid-down pasture certainly do^ no^ after the first two or three 
produce a large crop of grass, unless it is repeatedly hel^ by manure 
of some kind ; and my esperience le^ me to the conclumon there Is no 
plan so effectual or so profitable in making new turf productive as the con- 
sumption upon it by st^ of feeding-stuffs possessing a high manunal value. 
It is hence my custom to use in this way, ml through the year, large quan- 
tities of decorticated cotton-cake, malt-dust, and other similar stimulating food. 

1 prefer to keep under cultlvaMon su(^ land as is best adapted ws: the 
gzow& of green crops and com, and which can be worked with a moderate 
amount of horse-lalwur. It is most unprojitfdik to plough poor clay soils 
no matter hm low the rmt^ it does not pay. The difference in the v^ue 
of the crop and the cost of producing it on such land, as compared with 
good arable soil, will amount to many TOunds per acre ! I grant that if put 
down in grass, such land may not at mrst do much; hut, at any rate, the 
heavy yearly expense of tillage is saved. And I need hardly add, that the 
incr^.^ cost of horse-fiesh and the enhanced price of agricultural implements 
tell with greater force upon the unfortunate culiavator of strong may land., 
The above remarks do not altogether apply where the land is laid out for 
steam cultivation, and the climate is more suitable to the growth of corn. 

With x^td to artifici^ grasses under rotation, it has for many years been 
the custom here tq leave the seeds down about every mtersate course for two 
or three years, according as the pkmt remained good or indifferent ; and where 
the land so treated becomes in any degree foul, it is simply ploughed up about 
Hidsnmmer and fallowed for wheat. But now that the proportion of till^e^ 
land is much reduced, and is no more than snMcient to produce a plentiful 
supply of roots and straw fi>r wintering the increased number of cattle and? 
sh^ which 1 am enabled to keep, my seeds remain down a shorter rather than 
a longer period. 

Upon well-established old turf, equally with more recent pasture land, I 
can speak mo^; confidently of the surprising benefits amngfrom the^Hrough- 
ing” upon it of cattle in summer and sheep in wint^, with the several kSndsr 
of food already named. Some of my fields by this system, oombiaed with 
occasional dressings of nitrate soda and mineral supc^oSEhate, have IM. 
in six or eight years txansfisreced torn easr eeeond-ta^ hpbage/io 
feeding land; the grass se^to gio# ell k I 

admit that my outlay fbs Mt iiow 

that beef and mutton aiad daa{y-]^ti0eam exka it all oomee- 

beck again. 

WimiUlt T. CABBIKOtOH. 
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34. liiiAirsTEBCH, Ss. Asape, Noeth Wauss. 

I have for over 20 years had in hand two of my own fanns : one in Colwyn 
Bay, chiefly arable, containing 400 acres, including 80 of sheep-walk; the 
other in the Tale of Clwyd, varying from 400 to 600 acres, as it comprises land 
wMch I take from time to time from my tenants, put in order, lay down, and 
let off a^ain. The soil is chiefly clay, to any depth ; but some good meadows 
by the river Clwyd have a deposit of about 4 feet of alluvial soil, resting oh 
gravel and clay beds. The elevation is from 60 to 200 feet, and our average 
rainfall for the last 7 years was 32 inches. During the past twenty years I have 
put down to grass about 200 acres. I endeavour to clean the land fon: seeds 
by taking at least one green crop, generally toinips. A bare fallow, followed 

S green crop^ is the most effective, but is a method few yearly tenants can 
(tad to. practise. I have always semed down with a thinly sown grain-crop, 
.aillowed to ripen — ^sometimes on an autumn-sown wheat-crop, wMch I pre- 
fer if the season suits, where the winter frosts have thoroughly pulverised the 
soil,, sowfrh the seeds at the end of April or beginning of May. For the last 
friw years I have used seeds obtained from the Agricultural aud Horticultural 
Cq-ojmtive Society, 47, Milbank-street, and have found them excellent, and 
eq[U^ if hot superior, to any I have tried. I have laid down 80 acres in per- 
mazieat pasis]ra with them In the last four years. I prefer to mow early the 
flfst year, pasktie with young cattle, and not mow again. The young 
grass ou^t to he liberally treated the second and third years, and weU top- 
dressed, otherwise the seed and labour will be thrown away. If the land is 
g^erouriy dealt with, natural gmss^ soon come up. Dissolved or ground 
Ixmes answer well, eapec^{y on I have not tried ^inocuktion.’’ My 

eameri^Qoe k 'the heavSer lands answer best inpastura I do not consider 
^VTaleofawydisi - - 

ewiWsg to piiA \ 

.iillfdkyaMItot apart The betoineai^S.impE0i4i^ grass eff 
t fed to be dialaiBg, boning, and the consuming of roots and cake j 

Thiuii^ fek means my deer-park htlTOiacres now giazesabcmt t 

tock It did ihirfy years ago, and several of my frelds are equally impmved. 

WrarasEALi. Bod. 


35* IdAsnawsr, TSovm Wales. 

X hcddtoT^km <^ 470 acres cm a mnetaen yearn* The soil is chiefly 
vbeavy laam; oh aday subsoil. The average rainfrOl is 

^^ladbae^aad fee wkwtiou ovor 8^ feet above the sea-level. In 1866 1 had 
iiidamsof feeqpi-W8lk,aud fee rest d the &rm was arable land, growing oats 
yesiV 01% turnips. Finding that the land was' 

TSK^ and by continual cropping, and of a grassy nature, I 

Inlay H fehddng X could enrich it best and at fee least outlay 
by so doing. I pnepm the kind seeding by taking two successive turnip- 
crops, and eding tbmn on fee Arid by sheep, which get also com and cefee. I 
th^ sow tie giasfr-seeds about fee end of March, together with a thin coni'- 
which, when ripe, is as high as possible. I always mix light and 
Jbeavy seeds tpget3ier,and sow 2 bushels of Pacey’s perennial lye-grass, 11 lbs. 

, white ctomr, and 5 lbs. of alsike, per acre; Prior to laying down 1 had the 
. <4 jiy ^fe ogou^ly drained, which mock of treatnient I consider as neceikhcy for 
fee ®Hiihk land. 
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Immediately the com is off I put feeding sheep on the seeds, giving them cake, 
^&c. : thus the land gets well consolidated, and the young ^ass is not thrown 
out hy the frosts. I never mow it, hut pasture for the first three years with 
sheep, and afterwards with fat cattle, getting cake. 

I have laid down in all about 260 acres of grass land, and I find that it pays me 
better now than formerly. I know of no ^stem under which a farm of m^ium 
45 uality in a western district will give a better return than when kept in grass. 
When I entered the farm the stock were small Welsh store sheep and cattle, 
very few ever getting fat. My stock is now trebled in number, and consists of 
Leicester and Cheviot sheep, and whatever in the cattle line will ^ay best. 
The quantity of stock that newly laid-4own land will carry generally increases 
up to the ’ fourth year ; after that no increase can he looked for. If, as some- 
times hapj^ns, &e herbage falls off about the seventh and eighth year, I 
should advise ploughing out the grass and taking two crops of turnips in 
succession, to w e&ten on the ground, which will permanently enrich the soil 
My landlord drained and limed the land (8 tons of lime to the acre), upon 
which outlay X pay 5 per cent. In this di^ct land of any description, if in 
good order, will pay well to lay down to grass. Light land, bemg to 
work, in preference to heavy, he kept under the plough, but it will 

require more manure. 

Thos. Bob^thwiok. 


36. GonoaiEKX>7, Mono, Flzktsbzbe. 

" The Colomendy farm, of which I am the owner and occupier, consists of 
■about 185 acres of gmss and arable land, and about 750 acres of hill land. The 
sofl. varies from a stiff clay to gravel and sand, but is mostly a gravelly loam. 
The subsoil is mouutain limestone, cropping out in many places to tbe surfrce. 
The average rainfall is nearly 31 inches. I have laid down to permanent ^ass 
about 60 acres, havir)^ been infiuenced in doing so by tbe great demand for 
young stock of all kinds, by the rise in wages, and by the difficulty of getting good 
trustworthy workmen at any price. Some of my land was difficult to wc»rk, 
as the rock cropping up to the surffice caused frequent breakage of frum imple- 
ments; I tberefore selected such portions for laying down to grass. 

, I have found that 1 can get my land into the l^t condition ffir seeds, that 
is,in good heart and dean, in the.following manner take a crop of potatoes 

grown with good farmyard-dm^, follow^ by a crop of turnips, raism solely, 
from artificials^ and wboUy or in part fed off with sheepl In Ibis way 
ffirmyaid-manure pute the land in good heart, md the tumip-czop ^ves 
for any noxious seeds that may be in the manure to germinate and be destined 
before the grass-seeds are sown. 

I sow my seeds in March-^^htand heavy at the same time, but separately, 
tbe one lot across the other, wi& a drilL I have grown my b^t seeds with a 
crop of oats, thinly drilled. I harrow well after sowing the com, and follow with 
a Ctebridge roller; then sow tbe grass-seeds, whim will fiiU into' the little 
furrows or ruts, and a harrow following covers them nicdy and at a uniform 
•depth. I like to give young ' grass a heavy dressmg of well-iotted fermyard- 
manuxe ; but if that cannot ie spared 1 reoommend 3 cwt. of superphospha^ 
a.nd 1 cwt. of nitrate of soda per em. I have found 2 jbwtL of kainit, " 
superphosphate, and X<ff nitxatetfffoda, to havemexo^ler^eibd;. Xc 
mow the first year, but b^)m 
field until there is a good 
^ving them plenty ofoom caka:! 'ijiAip , ^ 

■aim certain that the having mbie IfeiaS '1^1 ^Sss I 
well, especially in saving keep of horses and wi^’ dl i 
vto keep more stock. 



WT^bled 
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laadascaii be irorlied in almost 
aa.jmrito,«od jnst^lSdeat eci^ige topovide straw £br boisesand cattle 

ia wbta; iba xemiSiite I wc^d lay down xa 
its .x^^gms Hioae seed-iS.el^ pat down pennaiidxitlyy X let tbem lie as 
loGgaatli^axegFowIx^wdL At ^lis tixse, oiot of 92 acres of amble land 1 
lum acres in seeds; the remaiader of the arable kadi work in alternate* 
green and cosn (3ops, In conseqnence of leti^ the grasses lie for a longer 
tern than ibnoerly, I hate added to the mixtore of seeds peieimial ryegrass, 
Gockeisol, Timothy, and white clover. If lain down ckao, land will xrot become 
fool; bnt when fonnd tobe dirty it cannot be cored except by being bmken 
Dp again. I cannot too strongly recommend the use of li3DQe to all grass 
Ism ; even in limeatcme soils it can hardly be nsed too often, or too heavily,. 
I have, by its nse, completely eradicated moss j&om my pastures. 

I ba?e in some instances improved old grass by harrowing heavily and then 
sowing white clover, trefoil, cocksfoot, and Timothy, giving a heavy dressing 
sc^ and lime, I have al^ eaten a great deal of <^e and com on the landy 
wllb exodUent results. Another plan is to dress with farmyard-manure, or, 
that^ with 3 ewts. snperphosphate and 1 cwt. nitrate of soda. Thus 
the vaine of the grass kmd is, I may say, donbled, as is also the quantity of 
stock It will cany. 

Cl. B. Davies Cooke. 


RePOIMB 3PBOK TSB SotJTH OF EnOLAITD AOT SoUTH WaLBS. 

Collated by MOEGAIF EVAlffS. 

BAOwoaas Faim:, 

lm|WM^ienantof51$acres of stror^l 0 amy}and,vnthaiedmarlsab 6 oiL 
My ton oosaprisu 325 acres of araHe knd, s^ X90 acres of meadow and 
pevnMfi&i pasture. I conunenced la 3 ring down permanent grass jn 1871, 
and have abooe oompleted 125 acres. I was induced to take tMs coursa 
ton dearth of agricoltoxal labour, this being a colliery district. X selected 
the kiid on accoant of its being outlying and well watered. My plan for 
preparation has been (1^ wheat, (2) turnips, (8) seeds, sown mm a corn- 
cxop. To my mind, land, for all purposes, cannot be too well drained. I sow 
|j^t and heavy seeds all together in me month of ApxH ; some permanent seeds- 
by themselves ; some the usual lye-grasses with a ^eat quantity of white 
cfover, €ow-grasB,and alsike, Ac. I woim sow the seeds without a crop but for 
the ea^eose. I use lime and soil, or farmyard-mannre on the young seeds the 
aeocmd year, and 4 or 5 cwt. of bone-dust. About the fourth year the seeds 
are grazed. Mowing the first year gives the small seeds a better chance of 
estabbshing themsdves. X find this system for more remunerative than com 
^owin^ as I keep four cart-hcnses the less, save 150?. per annum in labour,, 
and Iraep about 200 more sheep, and 70 or SO more b^ts. All this I have 
anoom^nshed without any aid from my landlord. I keep the best and most 
amvoriaat land for arable purposes, and lay the worst under pasture. 
My oourae m the arable land is— (1) fallow, (2) barley, (3) seeds, (4) oata^ 
(5) wheat, so that all the arable land grows seeds once in five years, which aro 
pflitially mown, partially grazed, and then broken up for oat& I have never 
leduoed my system to figures, nor have I altered my mixture of seeds.. 
Keeping always the same lan^forthe two separate purposes, it Is always very 
ckan, with little labour, as it has not time to run to filth. I improve the 
grass land by means of cake, and consuming roots on it. I mow about 40 
acmaoce a year,audfindgrass land pays for fetter for manuridg than arable.. 

Gi^BGE Bass. 
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2. Wmnm Hoitsb, Thobket, PEiBBBOBOTTcra. 


The occupation to which the following remarks apply contains 420 acres of 
arable, pasture, and marsh land, the prop^ty of nohlemen, let from year to year, 
without tenant-right The arable is a rich dark loam or black vegetable soil, 
the subsoil being clay, in many places very near the sur&ce, or even on top, 
with veins of silt (an alluvial de^sit), and gravel Beiag in the levd of 
fens, the average raiiiML is, I befleve^ 24 inches. 

I began laying down land to permanent grass in 1865*6. At that time the 
proportions were, arable land, 200 acres ; marsh, 48, and permanent pasture, 
172 acres ; since then the pasture has been increa^ by 19i acres, and 49 or 50 
acres have been renovated and improved The change was caused by the high 
price of meat, and the probability of grazing being made to pay a per- 
cen^e on the ca|aial invested, besides affording scope for employing more 
capit^ on the oocupatioru In laying down for permanent pasture the strongest 
clay-land should be chosen. 1 was guided in a ^eat measure by the posiUon 
of the fields with a view to the improvement of the farm. The s^ds have been 
sown afier whea^ the land plough^ ^ winter^ rolled, and made fine ; the 
seeds sown kite In the spring without a crop (at the su^jeslaon of the a^t) 
have had indifferent success. I would advise fallowing, and sowing the seeds 
after a fallow crop consumed on the land by sheeps lightly cultivated, not 
ploughed, made very fine and solid, with about half a seedi^ of barl^,or a 
small cpiantity of cole or rape to shelter the young and tender pkti^ 
the sun and weather. * 

F<nr grazi^ I am not in fiivoiir of drainage ; I feel confident that mudi kind 
In this district has conisdderabl j deteriorated m value by too much drains^ 1 
have had the best plant of seeds when sown in May, with a g;reencrop, the l^t 
and heavy seeds being sown separatdy. My only experience of iuocuktiDn has 
been in filling up and levelling about 4000 yards of old ditches and renovating 
XD acres of mferior pasture, in which cases it was most successful, the land 
having heen well covered in two seasons. 1 wonld advise depasturing with 
sheep the first year; &e luxuriant growth of young grasses will answer wdl 
for ewes and lambs. Mow the second year ; let the grass stand rather longer 
than usual, that mm of the seeds may ripen and shake. 1 have foux^ as 
a rule, that newly laad-down lands keep but few stock after the first year* 
for at least the next five. 

The altered mode of fitrming pays better than tl^ fiirmer practice; more 
capital can be employed. Although I am not prepared with a tabular sts^ 
men.% I find, on referring to my Stock-book, that as the result Of laying dom 
more land to grass — more artificial grasses, improved methods of ,giam% the 
extensive use of artifidsd food, &c. — double the quantity of ^eep are kept, 
and about 10 per omt. more cattle, other things being eqiud, and the stock, of 
the year 1865, before the cattle-plague, being compart with 1874. The 
numW of stock kept on newly lald-down land is rather diminished than' not,, 
during the time that the grass is acquiring maturity, after the first year for 
the n^ six, at least 


On 40 out of SO acres of worthless grass, which had to be renovated and 
proved, he paid the cost of cultlvaiing by steam, and allowed a half-year’s imit 
and seeds ; the tenant doing Ihe adSs m , husbandry necessary for the ; 
preparation of the seed-bed. Staig clay-larids astswer b^ 
light peaty soils the glass is ccmipar&vdrytsni^^ ~ 

plenty of rich vegetame sdii^ 

3h this district more ^ _ 

it is not usual to let ifiiefir t^nam mDm.than one yesot; the nv^^^^onrsni^Tst^ 
being most generally adopted. ^ With the aid of stean^^tlvation ooeamonally, 
three horses have b^n cuspen^ with on the holding referred to* Impxom 
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xmpkiiieatB joaoid/b^^ modm of Iwt esi^l^ w to make &e 

ital^-ML abcml we mm as sine ye»rs a@e, wh0e tiie qoaktity of stock 
bew obndidmibly indessed. gpra^ artifidsd pmm through 
the we^ a dumoe of gema&atlr^; tbda if the laud ia 
'<%Mvated aSsot&thaorYealrllme, it ix^ybe eaaUydeaaoedaudieftiQ aaaes^llent 
sla^ wheat in tbe autoimi — ^this method being in erezr way equal , to a 
fellow. 

About dO acres of poor pasture baTing h&m steam-cnltiTated in the winter 
season by the landlord, Uie seed-bed was prepared 1;^ the twant, and sown in 
^ flowing ratbdr late without a tsr&^ The young seeds wece neady- 
destroyed by the sun, hayuig no shade : 18 acres producM nothing the Sxst 
year; it was too lights hmoe It was thoo^t best to cultivate it through a^ 
eonrse of five years, mi sow the seeds after a fallow. It is now a fair piece 
of grwdng lan^ very much improved by the consumption of artificial food. 
Oeeaei0Bally we mow some grass land, that which has the thinnest sward, 

, thesaeds from the hay havii^ a tendency to improve it. Ten acres of worthless 
geaas were broken up by plough or cultivator in winter, harrowed, made level 
axfed fine befis^e the roots were killed, then rolled down with a heavy roller 
and sown, with seeds in the spring Land thus managed much improved 
the first year, and the seccnd it was supencsr to that b^de it, that was not so 
treated. 

Capital judiciously invested in the imjaDvement of land in the way indi- 
cated, or the purchase of feeding-stufs, manures, dtc., will pay better than the 
dld-feshioned systems liberal landlords, in whom the tenants have con- 
fidence^ ^lauxe good tenants, mom capital invested, improved farms, together 
with Inereased produce. Iti&ould be ibe aim of kad^ in agmultural matters^ 
to. secure inoreim j9^ rath^:: than a supericH: class of animals to those we 

, B^Eeijr- 

3. OuAPHAX Park, BmoFom 

Sxdiusive of woods and plantations, I farm 561 acres; it is my own paro- 
perty, with the exception of 160 acres, which I hold on a fifteen years’* 
lease. It is all strong land on “ Oxford clay ” or " Bouider-clay.” The rainfall 
Is about 22 inches. I commenced laying down permanent grass in 1861, 
and have since— mainly for residential purposes — Imd down about 160 acres, 
some with wheat, some after one year’s dead fallow, and a smaller portion 
after two years’ dead fallow, the latter proving far the best. I have tried close- 
drainage (20 feet) and* drainage at wider intervals (11 yards), and find the 
fimner best ; and I should recommend 8 yards apart^ and 3 feet deep for grass 
land. Seeds are best sown without a mop. I nave sown in spring, and in 
August or September ; the latter is best, and less expensive, as vegetation 
is dormant, and tbe grasses coverthe ground before the weeds begin to grow. 
The heavy and light seeds are sown separately, but simultaneously, one man 
fdOowing the other. I have tried the “ inoculation ” system most successfully^ 
The preparaiion was the same ; but strips were ploughed out of a good permanent 
pasture, and pieces about the size of the pa& of the hand Imd down about 
9 inches asunder, the man treading upon each. Seeds were sown subse- 
quenfiy, and the whole rolled down. It is an expensive method, but a good, 
pasture is much more quickly obtained. I would neither mow, nor depasture, 
new pastures ; hut fold in autumn, ^ving roots or artificial food, and th^ 
third year a good coating of farmyard-manure, repeating it as often as it can 
be spar^. On tbe whole I have found laying down land of thia character a 
loclng pracfice, although, as the grass acquires maturity, more stock can be 
wgj^ly young homed stock. For grass, I pi^^; good mild loam ; 
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for arable, the strongest pd the lightest. I have done nothing to arti- 
ficial grasses on land that is still farmed as arable. For improving perma- 
nent grass, harrowing in autumn and spring, with a flexible spiked harrow, 
has hM a good effect; also folding with sheep, giving them roots, &c. ; ae 
well as ground bones and farmyard-manure, the latter far the better; but for 
arable land I use artificisd manures. I mow as little as possible and obtain 
hay from artificial grasses upon arable land. On, the whole this result has 
been most satisfactory, and I think grass land pays for judidous outlay in 
improving it more quickly than arable. 

JiHES Howard. 


4. WoBUBK Abbst, BssoFom 

The extent of the present home-form is 433 acres, together with the value 
of 2007. per annum on an o{^ park (an ^stment), all being property in hand. 
The nature of the soil is variable— one-third a poor sand— one-thiid a poor clay 
— and the remainder a medium loam. The rainfall is about SS ^nch^ We 
began laying down permanent grass in 1868, and have since completed 483 aaes. 

proportions ofthefsum were— amble land, 514 acres; sheep 190 ditto. 

A pordon of meadow land has since been added to open park I^d. This has 
be& an experimental form for many years, consequently there has been no 
change in the system of management. Ibe greater portion was laid down 
witih a crop of b^ley — a small pordou without a crop— there was no c^por- 
tediy of comparing the two systems. Moor-lands, I tbink ^ may be 
dxamed. XJpl^s for arable or pasture should be properly drained* We sow 
seeds all together in l&Jaroh. My predecessors us^ the following mixture, 
and it has been fairly successful to the present time, viz. ; — 

' _ 2 pecks of Perennial Rye-grass 

• 2 lbs. of Cocksfoot 

2 lbs. of Timothy. 

7 lbs. of White Clover. 

2 lbs. of Bed Clover. 

liight land should he sown with a crop allowed to ripen. In autumn 
ing a sprinkling of rape. In treating the young seeds, I would top^ress wi^ 
soS, com]^t, or formyand-manuie; depasture with sheep, and ran ^ nwr 
ing machine.over the ground in September, if the grasses have ran tn 
se^ It is undesirable to depasture with heavy cattle, as they freed jibe 
ground too much. A few yearlings may he allowed to top the gmss^. 
Although the system has not been in force long enough to say which pays- 
best, the following items may lead to some conclusion : — 

1865. Labour .. .. 15787. Horses .. .. 14 

1873. Labour .. .. 6377. Horses .... 6 

Stock, 


April, 1866. 

1874. 

Sheep, 1389 .. .. 

.. .. ms 

Cattle, 210 .. .. 

.. .. 172 


Thus the breeding olsbeephas Increased, and that of cattie depressed. > 
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5. &uucpTOir» HuHmrdiKm. 

IsMdom <M aiablfi Mds wi& seeds for perma- 
Mk^pftstoe; bot ftm mj expenex»3e of these cases I deddedly say 
as a gezieral role, bo occopyiog ienaiit can do so adva&tageoo^y, as it 
take a lifetime to m^e go^ old pasture out of oM amble , laod^ imd at 
.siich an expense as bo tenant, even upon an ordin^ lease, iroiold, ^Kocmter* 
I tbipk it modb. better, under the present dicoinstanoes attacbii]^ to the 
labooxH^oestion, to extend the pendd allowed for arddclal gmsses m my 
arable land, and especially the more extensive cnltivation of sainfoin. Sain- 
foin will keep well down for six years, thrives admirably on onr clay-sdOls 
havii^ a trace of chalk in the subtil (which most of them have), and grows 
nearly dooHe the weight of produce to any other artidcial grass, such as red 
and white clover, which we have long in the habit of sowing ; every 
^nd of stock is fond of, and does well on, sainfoin. Its cultivation is in- 
crearing rapidly, especially upon the hi^ ridges of poor country dividing 
thM county from B^md. On the Ootswold Hills the rise in the wages of 
the agEicultQial labourer has not had mnch effect. A few farmers are trying 
the fimr- Mead of the dve-conrse i^stem, which will rather increase the 
labour of the farm, but not to the extent many think, there being considerably 
how woik required to clean the 1^^ 

Bona Pufivxs. 


6. Pi;!TCHma TTA-TJi, OsXLMSFOm 

I renti on leaser with the usual modem oovamnts for the county of Hssex, 
abowt 1000 ames of land, mostly clay or marl. 'Ihe rainfall heaFe;i in Qngar 
and da^i^ Is above Hie average oi the rest of the oouutyt I 

oanBMaaeed tetning in 1854^ and have laid down no mm pasture; and 
rihottld well consider hefoie breaking any upi, proptw&ms of ngrfjims 
aie>*^'at«ble kLn^ 600 acres; meadow and pasture, 4 ^. I have always 
j&imed for makisg meat and rearing live sto^ Land for pasture, I thii^ 
Hioisid be a retentive soil, not gravelly. The XBoid should be in good condi- 
ticm ; and my plan would be to sow grass and mixed seeds iu summeror early 
autumn, after several ploughings. I put my drains further apart on pasture 
thui arable land. Some pasture land is better for draining, but some is better 
Idt alone. I assisted my fether to " inoculate ” several acres, wWch anEfwered 
well, but I should not attempt it in the present state of the labour-market. 
I believe it much better to mow the young crop the first time as soon as 
possible before the seeds get at all matured ; the after-treatment is iruma- 
ierial, so that sheep are not allowed to eat out the clover and :^er grasses too 
closely. ^ The more manure the better. In short, it will scarcely answer the 
puipose*of any tenant-farmer to lay down permanent pasture without the land- 
lord’s assistance, as after two or three years the produce decreases enleas the 
land is vmy weU treated, and a good pasture until after many years is the 
exception in this district. Therefore more stock can he kept by a succession 
of grasses^ vetches, and root^ than on ordinary arable* land. I have not found 
it diflcult to impove old pastures!, but would rather not fflake new ones as a 
matter of business. 

DAvm Oheibty, 


7. WooDHAK Lobgs^ Ohexjubfobb. 

^ X hold a lease for fourteen years on a farm of 403 acres, and have no tenant- 
r^bit beyond the custom of the district. The soii is thlBj , on a subscal of 
. 81 ^ kom ; (me fi^d, howevcTi is gravelly. My form oi^nally consisted 
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of *352 acre^ of arable, and 48 acres of meadow and pasture land. .From 1863 
to 1866 I converted 166 acres into permanent pasture or for a prolonged 
period of artificial grass. In changing my system of management I was 
influenced by the high price of stock ^d the increased cost of agricultural 
labour. I had a summer fallow the preceding year, and sowed the seeds with 
an ordinary white-straw crop. Beep thorough draining, superintended by 
Mr. Bailey Benton in 1861-2, has not helped as I expected. I have generally 
sown in March or April. A mixture of rye-grass, trefoil, and sainfoin was the 
most successful, the sainfoin being sown separately. The grain crop with 
which the seeds „ were sown was allowed to ripen. 1 have occasionally top- 
dressed with guano before mowing, but have generally depastured with sheep. 
I have not found this altered m<^e a success, and have converted nearly ^1 
into arable land again. I was enabled to keep more sheep and fewer cattle 
for a time. 2To aid was given^me by my landlord in laying the land down to 
grass. Judging from the result of my ex]^rience, the ^st arable land will be 
the best for grass; but without tenant-right the tenant will be tempted to 
plough his grass land again towards the end of his lease. 

' James YoTOOMAiir. 


8. HoyiygHAM Thobpe, Kobwioh. 

I hold this farm of 420 acres (of which 40 are pasture) fiom year to year, 
and there is no tenant-right in me district. The soil varies from a stiff clay 
loam to a li^t gravel The rainfall of this parish is about 28 inches. The 
climate of NorfoSc is so dry, and the ^il generally so li^t, that it is not likely 
mnch arable land will be turned into permanent pasture, unless something 
dreadful happens to the price of barley I I have no special rotation of cropping, 
but I take wheat and then barley after two years’ seeds. I never keep common 
grasses down more tlian two years ; but sainfoin from two to four 
years. I fibud that increased pasture enables me to keep more feechng-sheep, 
especially in summer, and a larger flock of breeding-ewes. I have not 
di^nisbed my horses to any extent, as I have recently hired a small 
adjoining farm, which requires any horses that I have to spare. Neither 
can 1 say that my labour is perceptibly diminished, for the men wiU not 
do the same amount of work as they did even a few years ago. When I 
mean to keep down seeds for two years, I omit red clover and trefoil 
^m the mixture I use, and substitute cow-grass and white clover. By 
keeping artificial grasses for more than one year, there is certainly a 
dency on light land to produce couch and other natural grassy. I 
keep my land dean by using the cultivator on the wheatrstubbles dinea^y 
after harvest, and I continue to pull the root-weeds about until th^ are turned 
under an 8 or 9-inch furrow late in the autumn. By so doing I never have 
any cause to bum or remove auy couch. In improving permanent pasture I 
film no 'dressing equal to a good coat of farmyard-manure, and I endeavour 
every alternate year to apply some manure or compost to it. I now grow my 
swedes and turnips entirdy with artificial manure, and apply farmyard-manure 
to my mangolds. As I grow fewer acres of roots than formerly, I try to grow 
a greater weight per acre, and this I can best do by extending the cultivation 
of mangold wurtzel. I never mow any old pasture unless the seeds fail 

OukBB BMwimn 


9. Babfobd, WAEwmr^ r 

I farm for the owner alx)ut 400 acres of land, for the most part of a deep 
marl soil, some small portion having a gravel subsoil, xainfaU is uncer** 
VOL. XT. — S. S. ' 2 K 
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tain, but is considered above the average. I began laying down permanent 
grass in 1869, and have since completed 200 acres. Previously the proportions 
of the farm were : — Arable land, 300 acres ; meadow, 28 ; permanent pasture, 
70. I changed my system partly from believing stok to pay tet, and my 
land being suitable, and partly j&om the labour qu<^ion springing up; the 
qnidity of the soil, however, was the principal reason.^ I have land do 
best for seeds after barley or oats. 1 should certainly say drain land fca: 
grazing. I have used Sutton’s and Wheeler’s jooixfcnres mlh equal success. 
I sow boith heavy and light seeds togeth^, and harrow with li^t harrows. I 
have ran a Cambridge roller over, then sown the seed, used light harrows 
after, and found it answer well. I would reoommend seeds to be soto 
with oom, aa I have known them to fail when sown without. I prefer grazing 
first year, and no mowing, then one small dressing with farmyard-manure. 
Manuring is best done in the aniumn after thh com is off. I can give no 
detailed accounts of the paying part of this mode of farming, but am sure that 
wbbsvear lays down permanent pasture to any extent must make up his 
mind to for at least fonr or five years. We have increased our stock 
wondeelnlly, and can scarcely stock the land enough for the first three months, 
but I ^o^ say we gen^nlly keep about the same number, as it throws up 
great quantities of herbage. I think the better the land the sooner it becomes 
Tldnable for ^asng; I )&ve therefiKO kept our light soils for arable and^root- 
growiug purposes. 1 have increased the grass on my still arable land from 
am year to two or three, and I believe it rests the land, and saves considerably 
in hmse and manual lab^. In improving old permanent grass, I have found 
nothing to eqi^ decorticated ooltcm-os^e given to our sheep and besets. I 
^ly ww mcndow-ksd, and that every year. Winter floois keep it good 
gm lai^ whi<di was thought .middling grass, X grazed beasts 
€»k». Kow it will feed beasts without cake; and as the 
pte W Ifflf li nothing pays better than feeding beasts, as therejg no 
ttwat-, elf vwy Sttk. Xfothing, in my opinion, pays better lhan if 

a man la a good judge in buying bis cattle, and lives near a good msiket 
to diii^pQae of hla beef. 

Kw CAtTLCCrTT; 


10. Westos Park, Shtpstok-ok-Stoub, WAEWiCKSHmK. 

As agent for Sir G-. E. Philips, I farm 500 acres. Yearly tenancies are 
the rale in Warwickshire. A few of our principal tenants have leases, but in 
general farmers prefer yearly tenure, fearing revaluation at the close of the 
lease. A few estates concede payments for unexhausted purchased food and 
manures used during the later years of occupancy ; and such payments en- 
couraging continued higher cultivation are beaming more general. With us 
the hmdlord^ does the biding, draining, and new fences ; the tenant the 
haulage, whilst occasio^Uy a percentage is charged on outlay. In the southern 
divirion of Warwickshire half the land is permanent pasture, and has been 
lar centurim, the lighter oolite soils towards Oxfordshire being more arable. 
Here seeds instmd of remaining down one year remain several, and on the 
heavier seals during the last few yeaiSf on account of the increasing cost 
of labour, the area of permanent pasture has been extended. When the 
tenant finds the permanent seeds he may plough them up ; when the land- 
lord, he may insist on their continuing permanent. We were mainly led to 
the extension of permanent grass through the unsettled state of the labour- 
market, and the ratis&ctozy returns from live stock. We select fields for per- 
msnent grass mainly on account of (1) nearness to the homestead, (2) being 
siiidri pdantalios^ (3J liahQity to fiooding. Some run ^e grass lands 
iba mlde In mcilitate the day aod mght of ^eep from 
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'pasture to Mow. Land prepared for remunerative permanent grass must be 
thoroughly cleaned and liberally manured. Heavy clay should be fallowed, 
or cropped with vetches grazed by sheep ; light land should be freed from weeds, 
and grown with roots^ penned with sheep eating cake or com. When one fallow 
fails to clean, another may follow immediately, or after a com crop, the essential 
condition of success is that it he thoroughly clean and highly manured. Seeds 
thrive best where they have not been recently sown ; often not for two years 
after beans, perhaps because beans abstract the lime of which clover is so fond. 
Grass land should he thoroughly and deeply drained. Though not so detri^ 
mental to grass as arable land, no land can be benefited by holding stagnant 
water, and getting rid of it by evaporation. I sow in March and April, 
the light and heavy seeds separately. A thin grain crop allowed to ripen 
does not injure young seeds, and in dry places and seasons affords shelter. I 
prefer it to rape, or corn eaten green, as the tender clover is injured by trea^ng; 
I have only tried ‘^inocuIati<Hi” on a smaU scale, but think it advantageous 
in conjunorion with Ihe ordinary seeding-down. I have both mown and 
grazed seeds during, their first autumn without detriment, but. the pra^ce is 
not generally advisable. Mowing highly manured ^ass does little injury if 
effected before the grasses are fully in Sower. The best plan is depeu^xing 
cattle liberally supplied with cake and com. Even in looalite with 
aWve an average of rain, the maximum return is not obtained for siz.or ef^t 
years, unless the land is very liberally treated. By extending the area in 
grass,, the summer stock is increased — the winta: diminished. The h^vjer 
soils, unfitted fat the growth of roots, and situated in a moist climate, pay beat 
in grass. Deep, friable loam^ easily worked, fit for roots, and dry enough fis* 
the winter penning of ^eep, are best for arable purposes. Grasses ,under^ 
rotation are now allowed to remain for two, three, or more years; sometimes 
until worn out. Laud long under grass always fouls, especially when rye- 
grass is with the clovers. This is cleaned by extra autumn and spring cul- 
tivation ; and in extreme cases by taking two consecutive root crops after 
one or two cereal crops. To improve permanent grass, extirpate moss by 
. frequent harrowing in .January and February, or by penning sheep ooiKtantly 
supplied with roots, chaff,, cake, or com. Top-dress with soil, town- or farm- 
manure, bones, or. anything excqtt sawdust. Salt and lime sweeten sour 
coarse Wbage. . Avoid .poaching and heavy stocking during winter and 
eariy spring. Ftocyard-manure taken fo^ the grass is made up to the arable 
land by portable manures and the liberal use of cake and com amongst sheep., 
I mow 100 acres of the same land every year ; and prefer this to mowing 
-and grazing alternately. I depasture with cattl^ i^eep, and horses, fis^ng- 
cattle and sheep being kept on the best land. 

Finuat Dior* 


II, TwiqwoBTH Faem, Glottcobstbe. 

I rent 41B acres under a twenty-one years’ lease, terminable on either sidp 
every seven years by one year’s notice. ,My land is heavy cold clay, on blue- 
lias subsoiL We have about 25 inphes rainfall. This last spring I commenced 
laying down permanent grass, and have laid down 20 acres. My farm consistad 
of ISOacresof mblela^aa^,^ weaisl-permanei^^ Iwasindi^o^ 
to try the grass system by the grekt expc^bl 

hope of m increaSeof good^perpimi^l opi^Xp||^eled 

clean land in high manutial cohdi^oih.' iLTus FdMlnoi i^pare 

more than by previous crops of wheat, cabbage, and roots. Our dlay csannot 
be made , too dry for arable purposes, but may be for pastnre. My land is 
W'^l'drained by pipes 20 to 30 feet apart.' My high Isnds before draining ' 

2k2 ' 
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v&sd. to hxM sQr£ 9 U 3 &-water a yard wide. I was subsequently obliged to putr 
between the 30-feet ]^pes, as the sur&ce-water remained too long for the 
wheatphoitL Were I to dz^ again, 1 should place the SO^feet ppes as deep 
2 ia possible to cause the surface-water to penetrate as slowly as possible. I sow 
in the b^jmning of April, usu^ Wheeler*s mixture, the light seeds by hand, 
and the clover by seed-barrow, without a grain crop. Li tpearing the ydung 
seeds^ I propose to pasture wilh young cattle, and to mannre the first winter 
with good manure and compost. S^nd sjffing I propose to top-dress with 
artifidw mixed with'fine earth or ashes. My landlord provided the seed on the' 
, condition that I should graze the first year with young cattle^ and well manure 
the first winter* I prefer laying down my stiff heavy clay, keeping the light 
soil under the plough, my rotation l^ing beans or vetches, cab&ge, roots, 
mangold swede^ potatoi^, wheat, with clover harrowed in in the spring. Old 
permanent grass is much improved by feeding cows, sheep, and pigs with cake, 
com, roots, &e. $ and by dressing with fine bones, superphosphate, ammoniacal 
manxireSii^ yard-dung. 1 am obliged to mow 100 acres annually for winter 
keep. On ihe whole I am of opinion that nothing pays so well as the judicious 
tmpmvcanent of geass land, as I find the numb^ of head of stock has been 
Increased year by year. 

X«t anycme who has a field of coarse innutiitious grass, undrained, try the 
fiollowing : Drain with 2-mch pipes, 30 feet apart — ^feet deep if subsoil and 
outMl ml allow. Harrow and cross-harrow, with sharp tines, in the end of 
February or h^inning of March ; top-dress with 3 cwt. of good superphos- 
l^aate, 2 cwt. of guano, well mixed with ashes or compost^ and applied with & 
manure-distnbutor. good proportion of best renovating seed procurable, 
harrow with chain-harrow, and then roll ; finish by 1st April. Feed oS with 
yomm cattle ^ b^Mog of July; or, if dry weather, vnth sheep, hurdled, 
m ism ha Give a good dressing of manure and eompost in Hovemher 


Coer. £ k dL 

Cost per acre— Seed 0 15 0 

„ „ Drainage ..600 

„ „ Harrowing and rolling . . . . 0 15 0 

„ „ Artificial Manures ..... 2 6 0 


Yard-manure, Compost, Ashes, &c. . 4 10 0 


14 6 0 

ISTow, say the field before improving was worth If. per acre, it will now be- 
worth or a permanent improvement of U. per flunnm for the expenditure 
— or a return of 7 per cent, for outlay. 

The landlord should incur the whole expense of draining and seed, if 
improvement be done at oommeucement of 21 years' lease on improved rent ; 
or a proportion of half at expiration of lease, if done by the tenant at com- 
nrencement of lease at old unimprov^ rent — as compensation to the tenant 
for permanent and unexhausted improvement. 

William T. Deew. 


12. Sn>0ZNG3!OK House, Oxeengesteb. 

I have laid down a certain number of acres near my house, to have the 
liixuxy of fooking on grass rather than upon fallows, hut it has been done at a 
, even as regards the supply of food for stoc^ as web as the corn-crop. 
Afiter, the first two years, &^h lald-down pasture requires grmt assistance. 
‘ Xmve need a ^eat varied of manures, with more car less advantage. But I 
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haTe foxmd nothing so beneficial as manure fresh from the stables spread on 
the land, and, after it has been well washed with rain, I rake up the long straw 
which remains. I have broken up poor pasture with advantage — ^land which, 
when I did mow it (which was seldom) never produced more than 15 cwt. of 
hay to the acre in July. This land now produces every fourth year from 
30 cwt. to 2 tons per acre of seed-hay, and every fourth year from 16 to 
20 tons of roots per acre; so that I consider the supply of cattle-food is 
doubled, and I, of course, get a corn-crop every other year — 4: to 5 quartets of 
wheat, and 6 to 6 quarters of barley per acre. The crops of everything are 
quite as good as when first broken up twenty years ago. 

E. BowiiT. 


18. Ohadbubt, Eyssham. 

1 can onl^ say in reply to the questions you have sent me as to the efiect of 
the hi^ price of live-stx>ck and the increased cost of labour, that they have 
had none whatever in inducing the occupiers of farms, within my knowledge, 
to lay down their arable land, nor to alter, in any material degree, me 
management of their fanns. Taking, for instance, a r^us of 20 noiles round 
Evesham the farms are mainly arable, and the first object is the |H:odaction 
of wheat, for which both soil and climate are adapted. To this end as many 
sheep are, kept as is practicable, with the twofold object of mutton 

while prepaiing the land for wheat. Oil-cake and com are given wi^ the 
green crop^ both in winter and summer, bare fallows being now nnknofwn. 
The straw is made into manure by cattle also taking oil-cake or com, and this 
^8 to grow root-crops, aided by artificial manure. This has been the prac- 
lice here for ‘many years; and if the high price of meat has made any change, 
It i^ that rather more oil-cake and com have been given, especially upon the 
grass land. There has been no such scarcity of labour as to raise the question 
-of the necesaty for laying down land for want of it IJo doubt labour is more 
expensive, without, at present the promised result that the men are to be 
more effident by reason of their increased cost 

In laying down land to permanent pasture very much depends upon climai& 
Curs is not adapted to it and the obtaining a moderately good tun is a slow 
process ; while, as to leaving artificial grasses more than one year-^e OotswoM 
Hilla excepted— we know that we can grow a greater crop of wheat after* one 
year’s seeds than after two. So we go on as heretofore^ very little afiected in 
our management by the high price of stock or increased cost of labour, ccmtent 
to let the one square the other, and very glad if it covers the increase of 
rates alsa 

0. BAsmnu:.. 


14. knim Castle, NEAB-BEwnnET. 

I have not k^t my farming-accounts with anything like precision during 
the twenty-two years I have hem proprietor of this estate (of now about 
2940 acres}. As fisr as my memory serves me, I think about X50 acres of this 
.parish— rather more than kss— have been converted from arable intopseture 
land, part having been in my own occupaticm, and part in my tenant^ 
stiff or strong laud has been fimnd the most. suitaHe pentjiiane^^iiik 
T'enant-farmers, as a dass, axe not ^ 

pasture land to bring it into in a ^ years. this 

locality they have not sufid^ ea|fital to make t&e oonvddkm amble 

land into grass a £a.vouiite diazige to them; inasmuch as too many of them 
•cannot afford to wait for the xetum which pasture land would ^ve, and also 
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from ^ ^ tlittl ^»ss kad retimm wm ea|^ki to $ixx^ it tban would 
SIX&8 for com-igrowiug. Wliere I Imve found any tenant willing to lay 
.dow& knd, it has iseen my piaodee to pay for tbe penoanent grass-seeds on 
Ills foxcka^i:^ ibe ne^ftil olovers. 

Boheet WooDwykiO). 


15. WnroTBLD. 

I farm, assent to the Bev. Archer Clive, 1100 acres, which consist mostly 
of red loam for about 8 Inches, then a sul^il of hard marL Some portion con- 
sists of limestone substratum, and some parts of gravelly subsoil. I commenced 
laying down permanent gra^ about the year 1860, but not to any extent. Since 
then I have laid down 41 acres, the causes of my doing so being that it lay close 
to woods subject to much game, and that the soil was very thin. At that time 
I only fanned 800 acres, divided into arable land, 321 acres ; meadow and per- 
manent pasture, 479 acres. The 41 acres I cultivated under turnips. In 
my opinion, land for grazing should not be overdrained, but the springs should 
be taken away. I sow li^t and heavy seeds separately, about April, and 
have always leB the aelection to Messrs, Wheder, of Gloucester, first havii^ 
ex^jaihed tiae nature of the soil. I sow without a grain crop, with a fair 
aprlnklix^ of rape to hnrdle .the sheep on in autumn. I have usually dressed 
the land the second year with dissolved bones, or other grass-manmre, and 
have allowed the seeds to get ov^-npe, and mowed them to seed the land. 
In my o^nion it b a bad plan to ^ate with sheep. Cattle and colts are 
mudbi better. X find this mode of fiinmng pays better than tillage, thou^ in 
my cm litiie was saved from h(nse labour, owing to the smidl quantity 
liad down, wveod yearn I obtained litMe increase of stock, now it is 
^igWjWuvim and I have mcxeased my stoci:. . J^d In our 

d a fob t ms mH mafiy ky down weli On:the amide kmi I find mds 
do not pay to leave mere two yeats. My present mtaficn k(l) turnips 
or swedes, (2) barky or oats, (3) clofur, (4) wheat; and if the kmk in 
good condition, oats after wheat. 1 have increased my diee^ and cattle 
stock, say, the sheep 7| per cent, and 1 rear 5 calves more yearly, dmu^ I 
do not thmk my profits have increased firom laying down. This land does 
not easily get foul. I have done little to improve my grass lands. We are 
had* grass krmers in this district, and too far fiom towns to obtain manure. 
I usually mow the same fields every year. 

Thosias Oldaeeb, 

Affeni to Ben. Archer Olive, 


16. POULTOH, OkICKLADB. 

I rent on lease, without tenant-right, 297 acres— 117 pasture^ and 180 
mable. The soil is Oxfind clay, with tho exception of 30 acres of comhiash. 
Cor amage lainfeU is 26 A7 indies. I have not kid down permanent grass 
or changed my system of management. I think that grass knd should be as 
thorou^y drained as arable. 1 drained, cm taking my farm, all the pasture 
knd r^uiring it, at, on an average, 18 yards apart, and have, -Binee that Mme, 
on taking a new lease, put intermediate drains between those previously cut, 
which had for some time been less efficient, in consequence of the subsoil 
having become more compact. 

Wi th a view to improve pasture,! invariably give cake or 6om.io stoek’ on 
gECbB. I «have used both supeiphc^hate and nitrate of on grass knd, 
iMit bttvruot derived such benefit fipom tira applka^^as wcold induce me to 
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continue tlie practice. J’armyard-dmig, on the contrary, has always produced 
a marked ejffect, though put on at any time of the year. I have also used 
road-scrapings from oolite roads with great benefit to the character of the 
herbage. I have made no alteration in the quantity of farmyard-manure to 
my arable lands, which gets about 620 loads annually; but since covering 
my open cattleyards I have 576 loads to spare for the pasture instead of 300 
as heretofore, a result of making manure under cover which I had not antici- 
pated. I mow one-third of my grass land yearly. The remainder and the 
aftermath are depastured by cattle and horses till late in autumn, when the 
ewes come on and remain till February, getting chaff and pulped roots, and 
for the last six weeks or two months i to i lb. of cake or com daily. I find 
my grass lands pay better than before. Thus, for three years (1863 to 1866), 
the average return from cattle was 320L ; fmm horses, 177 ; and fi>r the three 
years ending December 1874 : cattle, 5277. ; horses, 887* In the first period, 
the average number of cattle kept was : — 

dumber of Cattle .. .. 41. Value .. .. 4797. 

Kumber of Horses .. .. 4. Value .. .. 377. 


In the latt^ period : — 

Humlir of Cattle ... .. 53. Value .. « 7257, 

Humber of Horses .. .. 8, Value .. .. 1387. 


H. J. H-ABSgATiTi. 


17. Habbubtoit, -South Dbvok. 

I rent on lease, in which there are compensation clauses hr unexhausted 
jotmaure, 240 acres of land of variable soil : some parts being on lime-rock 
with a dunstone surface ; others, in the valley, black fen and clay ; and other 
parts slate and white-acre, some very heavy, others very light. The climate 
fs warm and humid. In 1867 1 began to lay down permanent pasture, and 
of this new pasture I have now 20 acres. At that time my farm was com- 
posed of 156 acres of arable land, 10 acres meadow, 52 acres permanent 
pasture, and 22 acres marsh land, which has since been drained, broken up, 
and cropped with a view to its being relaid with artificicd grasses of the beet 
quality. 

I found lime indispensable in this land. Hy fust crop w»s ley oaH which' 
was fdmost a total failure as far as gi^ was concerned. I then had a saa^^mle 
of the soil analyzed, and the chemist advised me it was rich in vegelable 
3Q(iatter, but required time to decompose it, and that it would then grow good 
crops. The following summer it grew au excellent green crc^ fouowed by 
wheat, which was equally good. One of these plots is now laid downiu per- 
manent grass, and I have no hesitation in saying its value is enhanced tenmld. 

Another piece of ground sown to permanent pasture is a poor heavy clay, 
which somehow, what with expense of working and the uncertainty of growing 
fair crops, always brought me in debt. Aided by a few dressings of larmyard- 
dung, abd irrigated by a sm^ stream of water, this plot is doing well, and is 
a g(^ run for cows and young cattle. 

Among the reasons that induced me to lay down pasted are-^lsi 
increasing demand and high price of wmal food. - " . ' ' .f 

2nd. The inmeaaed price of labour, and the low ]^oecf wheat., 

3rd. The uncertainty of growing good the quanlily of iHi^ we 

get in this district making the harve^ maberl^. \ ^ ^ 

The best preparation I have found fbr paStfi^ grass seeds is to sow with 
barley after sw^es ; and if the soil is rmsnltable for barleyv sssds ^ould 
be sown wiriiout any other crop^ the end of May or June, the ground pre- 
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vioasLy Imping h&exL mil losmized and cleaned. I do not approve of per* 
noaimt^seeds bemg sown with, wheats as the ground will get ^ul and carry 
an nnew fam ; mor do I like the practice of sowing rape with grass seeds, 
in crdfia: to Md off the rape, as the seeds are eaten too closely : this should be 
particinlatiy avoided, and in <ader to strengthen the plant and |«event the 
cattle biting too closely, a dressing of good rotten dung should be applied in 
atxtunm, in the following summer after the hay is carried. 

I am of optnion that aE wet land should be well drained, although possibly 
it will carry a worse face for a few years after, consequent on the water-weeds 
and grasses dying; and In the case of very poor herl^e there is no process so 
effec^l as cropping the land for a few years, and then relaying it to grass of 
the best qmdity. 

As to my ordinary tillage knd, I generally sow this to extra seeds or half 
pasture, wliich I purchase of Mr. Edwin Tucker of Ashburton, costing from 
15a- to 18s. per acre. The soil being clean and the weather favourable, I sow my 
see^ in April; the light being brushed in with chain-harrows, and the heavy 
mixture being rolled according to soE, — grass seeds require a fine solid bed. 
AH aee^ t&onld be mown the first year, when not over ripe; and, if a return 
is made to the field in the shape of good dung or other manure, mowing can 
do no hsum, and in many cases is productive of much good, inasmuch as 
cattle ate continually feeding on the sweetest and best grasses, and those of a 
coarser and poorer description are not allowed to predominate. By adopting this 
system, I am enabled to carry a much greater number of live stock, which 
will thrive and do much better m the pasture grasses than on ordinary seeds, 
such as ever, role, trefoil, and the* like. Many of my fields managed in this 
way will h^tten a bullock; and when I get them into a good grass-growing 
, om^tion, | allow thm to remain in grass five or six years, after which a 
aocoffiiidiin oC paying crqpe can be tiedten, with very little manure, and the 
lUwNir la as a field ibat has ^rown a quantity of grass is both 

dmmix and more eai^y worked after the first ploughing than one that has 
grown but H^e. 

After sax jmed ley, my cropinng usually is ley wheat, mangolds, wheat, 
swedes^ baad^ and se^ or wheat, winter oats, vetches, turnips, barley and 
seeds. The cropping us^ to be, pare and burn for roots, wheat, barley and 
seeds for a two or three years’ ley. 

As to improving permanent pasture, I think it injurious to be continually 
stocking the land : it should be allow^ at times to run into a good bite, and 
in early spring the whole of the previous summer grass should & eaten off as 
close as possible ; then unstock imtil it is again fit to take cattle. 

Fold!]^ with sheep on roots and cake will much improve pasture, but 
dung is fetter for fine herbage. For a coarse pasture I would recommend 
lime and soil and compost, or dissolved bones and nitrate of soda : 4 cwt. of 
Ixmes smd 1 or 2 cwt. of nitrate per acre. Coarse pasture can be unproved by- 
catting, and manuring after the hay is carried, I use artificial manures 
lasgely for both roots and com. 

My personal experience of tie system I have described is, that it requires 
about w per cent, more capital to farm successfully under it ; and that a tenant 
requires a long lease and a good landlord to enable him to do justice to him- 
self and his othenrise the risk of leaving g great deal of his capital in the 

land, on a shori; notice to quit, is too great for most tenant farmers to run. 

Alfbed Tuckee. 

18. The Buffeih, Newport, Moehouthshxbe. 

The larger portion of this nei^bourhood is in permanent pasture; Bow 
kteg'itfesfeimsol caxmotsay, neither do I know whether tfe caui^<ff its 
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being laid down was the high price of labour in years gone by or not ; but 
kbour in these mining districts has been at a high price for years. It has long 
l^en the custom hereabouts to sow mixed clovers and ryegrasses, and allow 
the land to remain a considerable time — sometimes six or seven years — ^in 
grass ; then to break it up, crop for a few years, and then lay the land down 
again. This custom has prevailed to a considerable extent, and under present 
circumstances is sure to increase. No altered conditions have yet been 
sufficiently powerful to make any marked changes in our system. I formerly 
farmed nearly on the four-field system ; but now, instead of clovers, I sow a 
mixture of rye-grass and Dutch clovers, and instead of breaking up after 
•one year, I shall allow it to remain as long as it will produce a profitable 
growth, say three or four years, I have tried no other mixture of seeds, finding 
lye-grass, Dutch clover, and the ij^rfjural gr^ses of the land, to answer very 
well ; and this I believe is the general experience in these parts. On another 
farm, where sainfoin thrives, I have sown that plant, greatly preferring it 
to any mixture of grasses. This alteration of system has not b^ sufficiently 
long tried to enable me to ^ve the pecuniary result ; but my impression is 
that filming will not he less profitable under the altered ^stem than it was 
before. 

B. Stratton. 


19 . GnjAU-wEK, Fishot7AB3>, Psmbbosbshxbx. 

My farm is about 320 acres, of various kinds of soil, and is my own ^per^* 
The average rainfall from 1849 to 18T4 was ‘48*60 inches. Ihave laid down per- 
manent grass for the last 18 or 20 years, and my whole farm, except 54 acres, is 
now un^r it. Its former proportions were — arable land, 6-12ths ; meadow, 
l-12th; permanent pastures, 6-12ths. I was not influenced by the labour 
question, as 1 had commenced laying down before the agitation b^n, but I 
mways thought that dairy-produce with fat stock on fair land was more profit- 
able than growing com. In selecting my fields. I avoided as much as possible 
^1 clay and yellow rab soil, preferring the southern a^ct. I have always sown 
•seeds with l^rley after turnips. I do not think draining essential, but have never 
found my drained land too dty. I sow both light and heavy seeds together in 
Apiil. Ihave purchased mix^ grass from seedsmen, but now sow, with satis- 
factory results, a mixture of Pacey’s lye-grass, red and Dutch clover. Timothy- 
grass, and dsike, with a grain crop ahowed to ripen. I have never tried 

inoculation.” I mow the first year, and graze afterwards. I am convinced 
that this mode of farming pays beto, especially now that the cost of labour 
is so high, and the prices for dairy produce and fat stock are so fairly remu- 
nerative. I now let a large portion of my farm for grazing purposes, and find 
it carries a large quantity of stock- Dm^ the third year recently laid-down 
grass dimini^es in quantify of herbage, after which it should be top-dressed 
end restored. I have improved my permanent grass principally by dissolved 
bones and cornet I have psed lime, varying from €S) to 40 b^els per acre, 
on rich alluvim soil with marked advantage. X feed annually from 70 to 80 
sheep on about 10 acres wiik turnips, com, hay, and cake. I am obliged to 
use a greater quantity of artificial manure for cereals and green crops. , I i]En>w 
about 35 or 40 acres every year, but seldom mow the amie knd twice 
top-dxe&^g. Idepasi^ the rest mthoattkandshec^ Myexperieimels 
that a judicious outlay will he In two yea^ sm 
^jonsideiably for another three dr mw years. ; 

. B. tevANS. 
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CoKCiiTOicm. By Mobgak Evahs, 

, ' It xemalns now to sum up the evidence contained in the for^ 
going intexestmg Heports ; and although, on the whole, there is 
coosiilexable unanimity of view, there are points on which great 
differencses q£ opinion exist. 

It appears to he the general practice of those who have laid 
down permanent pasture to select for the purpose the loamy 
retentive portions of the farm, and to continue the cultivation of 
the lighter, more easily worked barley-soils as arable land ; but 
in a few instances light land, having a tendency to become 
thin by continual cropping, or irom being on a hill-side difficult 
of cultivation, has been converted into permanent pasture. There 
are, however, many poor light soils that will grow under liberal 
treatnient go^ green crops, and aftmwards cereals, in the rotation,, 
that cannot be converted by any reasonable amount of espendi- 
ture into good grassland. Under these circumstances, and 
where the land, as is frequently the case, differs ^eatly in 
character on the .same &rm, the better and more retentive soils, 
appear to be the most desirable to lay down to permanent 
pa^me* 

There are three important points in the formation of ^ new 
(l}tbedxadmuD^ of the soil; (2) the mecl^nical pre- 
the soil; and (3) the manure to be apfdied in the 
of 

As to the first point, Colonel Rigg, Messrs. James Howard, 
J. Marshall, H. Browne, and W. Stewart, among others, maiii- 
tain fiiat grass land cannot be too thoroughly drained, and that 
it requires to be at least as well drained as arable land. On. 
the other hand, Mr. J. Coleman does not believe that grass land 
needs to be so uniformly dry as arable ground ” (p. 460). Mr. 
C. Stephenson thinks moor-lands may be over-drained ; whilst 
Mr. Egan is not in favour of drainage, being confident that much 
land in his district ‘^has considerably deteriorated in value by 
too much drainage” (p. 485). Where views so directly opposed 
to each other are entertained by experienced men, it may appear 
presumptuous to decide between them. On the whole, I am 
iimlHied to believe that grass land does not require to be drained 
as thoroi^hly as arable land, and that it may even be possible 
in light porous soils in a dry climate to over-drain the land. 
Although in corn-land any excess of moisture^ which is un- 
favourable to the particular cereal sown is a direct loss to tho 
only plant which exists at the time, and on which the success of 
the cultivation depends, a comparatively wet soil under grass is 
not precisely in the same predicament, for all grass is not one* 
grass. Some grasses flourish in damp soils ; and although the* 
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majority of these are of a coarse kind, yet many of them afford 
excellent food for stock ; and there is no deficiency of hulk, at 
least, considered as grass, should the soil not be thoroughly 
drained. Of course, there should be no stagnant water either in 
the soil or on its surface. Sut -inasmuch as it is acknowledged 
that a humid climate and a large rainfall are the moat favourable 
conditions for the growth of grass, it does appear reasonable, 
even if experience <£d not also confirm the idea, that a some- 
what damp soil is not objectionable for pasture-lands, and that 
the drainage need not ‘be. so perfect as where the more delicate 
cereal crops are grown. And as close and deep drainage is 
such an expensive operation, it is necessary to show a decided 
advantage from the operation before one could well advise in^ 
any instance the investment of so large an amount of labour and 
csqpital as it requires, and this does not appear to be sa&factotily 
dian<mtrated in the evidence given in the preceding po^es. 

.As it is essential that the land should be thoroughly ^cleaned 
befoxe it is laid down to permanent pasture, either a bare 
summer fadlow or a green crop fallow should immediately 
cede the seeding of the land. The jneparatoxy cnitivatijcm 
will depend upon the character of the soil -and the difficulty df 
making it sufficiently clean for the reception of the seed. In 
most cases, where the land is in a previously good condition, a 
crop of turnips well attended to during the summer months is 
all that is required. A hare summer-fallow well worked is the 
course adopts by many. Several witnesses, however, xecom* 
mend two tumip-crops as the best preparation ; and in a few 
instances two white crops have been taken before turnips. No 
hard-and»fast line can be drawn. The natural mechanmal 
dition of the soil, its disposition to become foul *by weeds, and 
other circumstances, account for the variable nmthods psammA 
Two white crops before turnips in some instances may 
vmable to leaven the soil, and to enable it to be moretib<^ong^y 
cleaned, by the harrow and cultivator bringing to the surface Ihe 
ta^^led roots of couch and other grass-we^s where they are pre- 
valent. It may be said these i^ould not exist at all ; but the 
difficulty of ridding some land of them is weE known. Even a 
fallow of any sort presupposes the necessity of the land being 
clean, as much as its having a suitable mecbanical texture. Mr. 
Toppin is enabled to sow down to grass -in July, directly after a 
corn-crop in the preceding year, CD3a^^op.haidiigib@emgces^ 

' after lea. And after trymg^diifemwtanoites^ef 
be finds that 

finds such a preparation asd^biadma^ Hni’- 

self fortunate, as in the majority of cases such treatment would 
be worse than useless. There is no treason, however, to question 
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the residt of bis experience. It only serves to show how greatly 
soil, eUinale, eoad local conditions diiOFer. But, put^g aside 
extreme cases, it appears that for the generality of soils a bare 
fallow or a green crop is a necessary preparation. 

A tumip-ciop consumed on the land is a good method of ob- 
taining the necessary manurial condition, especially if cake and 
com are also given to the stock. The turnips should he grown 
with a liberal dressing of manure, consisting of farmyard-manure 
as well as artificial, if possible. Light land is especi^ly benefited 
by feeding with sheep. On heavy land, where a bare fallow is 
deemed advisable, a good dressing of bones or superphosphate, 
or a mixture of artificial manures, should be appli^ to the land 
when sown down- A few of the witnesses also recommend the 
use of lime, which is, no doubt, necessary on many soils. Con- 
siderable d^erences of opinion exist as to whether the seeds should 
be sown down with or without a crop of com. The objection 
to sowing with a corn-crop is principally the risk of the corn 
lodging, and so killing grasses, as the land is generally 
more highly manured when prepared for permanent pasture than 
when seeds are sown in the usual rotation. Sowing with a 
sprinkling of rape is a common practice, the rape to be eaten 
off gte&a with sheep, and this appears to answer well in the 
mapirity of cases. Care, however, should be taken not to 
eat 4^100 ^dosaly« or the young grasses may suffe, and on light 
eoife many of the jdante may be pulled completely out of the 
^lOBnd bjthe grazing sheep. Few of our correspondents appear 
to sow the seeds alone, except those who advocate autumn sowing. 
Mr. James Howard, among others, practises this system. He 
says, 1 have sown in spring, and in August and September ; the 
latter is best, and less expensive, as vegetation is dormant, and 
the grasses cover the ground before the weeds begin to grow 
{p. 486). There is a risk, however, attending autumn sowing, 
as the young clover is liable to be greatly damaged by slugs and 
the winter frost If sown alone in the spring, and a hot dry 
summer follows, there is, again, a probability of the grasses being 
almost completely destroyed by drought. It is certainly an 
advantage if any kind of crop can be grown simultaneously with 
the grasses in their first season, if the practice is not detrimental 
to capabilities of the future pasture ; and most farmers would 
find it more convenient, if not more profitable, that that crop 
should be com. A thin sowing of l^rley, oats, or wheat, is 
therefore strongly recommended by many. The seeds appear to 
do almost equally well sown with the spring-corn, or sown in the 
spring on autumn-wheat. Mr. Martin H. Sutton* says that oats 

* *J<mioal of the Boyal Agrieoitaial Society/ vol. pari ii. 
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are less injurious to grass than barley. But all the gentlemen who 
have reported on their systems, and who sow the grass-seeds with 
spring-corn, mention barley as the crop they cultivate in such 
cases. No doubt, this again generally arises from a desire 
to follow without interruption their usual system of barley- 
growing after turnips ; so that there ii§ a general inclination to 
sow seeds in the usual crop, and in the usual way adopted in 
the ordinary four-course system. It is unnecessary to deviate 
from this, if it can be shown that it answers equally well for the 
more permanent as well as for the artificial grasses. It is no 
slight advantage, under the circumstances, to be able to grow 
the customary crop, and the one which is found to pay best, 
and at the same time to prepare for a permanent pasture. 
And as seeds usually do well in the ordinary rotation, why should 
they not do equally well when intended to remain permanent 
occupants of the soil? Diversity of soil and climate, however, 
account for much diversity of opinion and experience. And 
perhaps the relative advantages of the two Systems, and a correct 
estimate of their merits, are well exemplifiii^ in the remarks of 
Mr. John Coleman, who says, In acclimate so dry as ours (pm 
rainfall averaging only about 26 inches) we consider that the 
grain-crop is inv^uable as a shade to the young seeds. With a 
more humid atmosphere, I should be inclined to sow down with 
rape (p. 459). Mr. Carter, who has tried both plans, says that, 

provided the land he in good heart, clean condition, and a 
proper seed-bed has been secured — ^three essential conditions— 
it does not much matter which of the three methods be used’^ 
(p. 470.) 

There is little comment necessary on the mixture of seeds used 
by the various correspondents. Ihese are of the usual kind 
recommended by seedsmen, and will vary according to th^ 
natural adaptation to the soil of the district. Timely and 
alsike appear to he increasing in popularity. These, along with 
the fescues, white clover, rye-grass, &c., are the principal con- 
stituents. It may be remark^, however, that the quantity of 
grass-seeds sown per acre appears to be much larger than was 
formerly considexra sufEcient for the purpose, and this for good 
and sufficient reasons. Cereal crops, where the maturity of grain 
is^the great object, may be sown too thickly. But abundance of 
leaf, not seed, is the prime requisite in ar^cial grasses grown 
for pasture. . ^ 

The month of April is the thne oommoid/ dbos^^ 
sowing. Mr. Carter at, the eaA of Mbndh 
is propitious. A few sow at Jh^ end df April higinning of 
May. “ Upon autimm-sown wheat,” says Mr. M. H- Sutton, 
^Hhe grass-seeds might be sown as early as the middle of 
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Febniazj if flie-weath^ be open, as the wheat "will defend the 
jomig^ gwe bxm any injniy by frost ; but if the wheat is very 
badkwa^.<w stands thin on &e ground, the sowing may with 
advantage be defened.” In very wet climates some of the small 
delicate seeds are liable to perish if sown as early as February. 
When they hare to be sown on autumn-wheat, however, the time 
most suitable will sometimes depend on the forwardness of the 
wheat^plant, as the operation should not be deferred after that 
is 3 inches high. April is, on the whole, the safest month, 
when the weather is more genial than earlier in the year, and 
tihe of drought is not so great as at the commencement of 
the summer season. The light and heavy seeds are sown either 
together or separately. The only point to be regarded is that 
they be evenly distributed. A proficient sower may sow them 
nd:^ said atone cqieration; The safest method is, perhaps, to sow 
ihmn separately, one man following the other, as adopted by 
Bfr. James Howard; or if both the light and heavy seeds be 
mixed, one-half can be sown in one direction, and the remainder 
the reverse way, or aoross die ridges. A. good plan of distri- 
birdmi is for the sower to increase the quantity of land by half 
tile width cozmnazided by his hand each time he goes along the 
tieMy which iai» sowing half die seeds at atime. Thus, 

iC senMO^gm he w<^d sow from) bank to bacl:, and 

from altmmtdiy. iir tiids way any tendency to 

Ihenw ^ meA to the riglit or left hand^ wouM faeixiiieK^^ 

fee eadh badf-ridge would be treated to the same kind of sowm^: 
Many pemcms sow the light seeds by hand, and the heavy'^. 
barrow. Whatever system is adopted matters little so long as 
nst even distribution of seed is seemed. After the seeds are 
sown, they should be covered by a light harrow, or a brush or 
chain-harrow, and rolled down to give an even surface to the 
land. 

Few correspondents have given an estimate of the cost per 
acre of laying land down to permanent pasture. W^hen drain- 
ing and smnmer^fallowing are necessary preparations, -and the 
se^s are sown without a crop, the expense must be very consider- 
able. On some lands, naturally clean and easily worked, the 
is not greatly in excess of the usual expenditure for arti- 
ficial grasses in the rotation, and is only increased by the 
additional quantity of manure applied, and the extra cost of 
the mixtures for permanent grass, the latter, according to Mr. 
Alfred Tucker, being at the rate of 15s. to I8s. per acre. Mir. 
Outhwaite estimates his total outlay at lOL per acre,^ which 
amount, he says, does not include the cost of seeds, which were 
provided by his landlord. Upon what particular items* 
espeww has been incurred he does not say; hut be states that 
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he sows the seeds without a crop in the middle of July, and 
applies at the same time 15 cwt of bones per acre. The esti^ 
mate appears to be excessive, unless there are some special features 
in his process not folly explained in his communication. Where 
drainage must be undertdken and summer-fallows dijBScult of 
cultivation must be worked, it is easy to see how even a greater 
expense may have to be incurred ; under ordinary circumstances, 
it should not cost so much. What it should cost depends chiefly 
on the character of ihe soil; and the most costly process, is not 
necessarily the best in all cases. 

The proper after-treatment of seeda is not less important 
than the thorough preparation of the land for their reception, 
and the conditions under which they are sown. There is a want 
of imaniznity of opinion' here as elsewhere amongst the coxre- 
^kondents* Most of them advocate mowing in the first season. 
<5f these, again, the majority prefer mowing' early or before the 
grasses, have ripened, whilst a few leave them to get fuMy rape, 
wifii a view partly to the re-seeding of the ground. There is-no 
doubt that the grasses, haying grown to full sise previous r to 
mowing, develop a stronger root^growth. If not mown 
however, th^e is a probability that the larger, stronger plants 
may outgrow and injure those of a finer character. The plan 
Tecommended by Mr. Martin Sutton is to mow twice during, 
the first year, the first time as early as possible, maintaining that 
this irequent cutting checks the strongm: grasses, and affords 
-Ihe more slender-growing kinds a better chance,, and all are 
encouraged to tiller out and form a close sward;” D^asturing 
with sheep the first season is recommended by several, but 
almost always accompanied with a caution not to graze the land 
too bare. Sheep are inclined to eat the grasses too das^y^ .and 
therefore several gentlemen (one would think, imy propesdf ) 
prefer stocking the ground with young cattle, with the 
in some cases, of horses. Possibly grazing with mixed — 
a run wifii sheep (young Iambs in preference to those of an older 
age), alternately with cattle and colts, may be safely recom- 
mended in the majorify of cases. For the different kinds, of 
stock having different tastes, one class of animals will consume 
those grasses rejected, or at least neglected, by the^ others, and 
prevent the patchy appearance common when Only one kind of 
stock is depasture When the pasturej in. sneoeeding yea^ 
has become well-established it matters lit^ what anim^ 
it, as long, as it is 

an uniformly goad^oandi^,,lf#n^^|nitia.^ 

It would seem advisable,. to, r nail the 
seeds with a heavy roller in &e autumn; of the year, for, as 
Mr. John Coleman remarks,. much, of the failure of plover- is 
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due to mechanical condition.^ In reference to this period of 
the year and stage of growth, he also adds : No stock should 
he allowed on unless .the seeds be very big, and then only light 
mouths, as lambs and calves, should be run oyer. If a light 
coat of foldyard-manure can he spared, the same may be applied 
in winter and carefully spread ; but, as the lumps of manure axe 
often injurious to the delicate seeds, I prefer an artificial dressing, 
such as soluble phosphate, potash, and ammoniacal salts, appli^ 
in spring” (p. 459). This advice may be considered sound and 
practical at all points. If the land is in good heart by previous 
manuring and preparation, and the se^-plants abundant, it 
would appear unnecessaiy to manure in the autumn of the first 
year ; wiulst a topdressing with artificial manures in the spring 
is ea^j applied, and promotes a rapid, strong growth of grass, 
either f&r hay or for gracing with young stock, such as will well 
repay the otxday. Fr^uming then that by this means a good crop 
is pnoduced during the summer, henceforward the land requires 
great attention to prevent the ar^cial grasses from gradually dis- 
appearing before the natural grasses are establish^. A heavy 
dr^sing of farmyard-manure or compost is generally recom- 
mended in the Ml of the year, and die applnation of bones, 
ground oar dissolv^, or of a mixture of potash salts and nifro- 
.gomm imamsm during fibe next few yearn, as oeeasicm may 
Mr. so wedl prepares Ms laiid 
jji uuidi good heart, thsi he has not femid that assistance was 

needed file six yearn 462)^ So much depends upon the 
ptuparalioQ of the soil, its retentive character, and its natural 
tendency to run into grass, that no fixed rule is applicable in all 
cases. But it is generally necessary, as well as advantageous 
to treat the land liberally with farmyard and other manures 
frequently during the extended period in which Mr, Sample 
finds it do sufiSciently well without any attention whatever. The 
majority of the witnesses, in accordance with the experience of 
most farmers in almost all districts, consider that the critical 
period commences after the second or third year ; and it is at 
this time that the artificial grasses should be refreshed with 
manure, and the growth of natural grasses encouraged by the 
same means. 

The consumption of artificial foods on the land by the grazing 
stock is one of the most efi^ctual means of manuring the soil. 
In accordance with the teaching of the chemist, the manure 
derived from decorticated cotton-cake proves to he of high value, 
feeding cattle and sheep with this substance on grass land 
is highly recommended by several. In improving permanent 
grass Mr. Caulcutt finds “ nothing to equal decorticated cotton- 
given to our sheep and beasts^' (p. 490). Oh good soils 
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tthe consumption of artificial food on the ground h j the grazing 
stock will be sufficient to secure a gradual improvement of the 
grass. If a more rapid improvement is desired, an occasional 
top-dressing with artificial manures, alternating with bones, lime, 
compost, or farmyard-manure, should be applied. At all times 
it is to be presumed that manuring grass land with suitable 
substances will repay the outlay. There is litde danger of 
being too liberal in‘this respect, although some grass land will 
yield a fair profit by grazing alone, and the inducement to give 
it additional manure is not so great. Com crops may be too 
heavily manured, leading in moist seasons to a great yield of 
^traw at the es^pense of quality of grain. Barley or wheat may 
be too bulky and get laid, when the grain does not properly 
ripen, and the difficulty and expense of harvesting the crop are 
considerably increased. But grass being consumed in the blade, 
and before it is ripened, cannot weU grow too luxuriantly. 
•Generis parihus^ the outlay in manuring grass is a safer invest- 
ment than in the case of com. 

The great value of farmyard-manure as an application to 
^grass land, both young and old, appears to be admtted by all. 
There is no difference of opinion on this matter. Whilst abun- 
dant corn-crops can be ra^d by artificial manures alone for a 
series of years, grass appears to require for its highest develop- 
ment occasionad dressings of farmyard-manure. This was 
minted out by Mr, Lawes, many years ago, in this * JommaL^ 
^e soil under grass has not the samechance of gettingits mineral 
consdlnents liberated as when cultivated for com, and these are 
likely to become practically exhausted by the forcing process of 
frequent applications of nitrogenous manures, especiwy if the 
land is mown for hay. The permanent condition of grass land 
is most improved by farmyard-manure and the consumption of 
artificial lood on the ground. Although, however, the coutmtial 
use of nitrogenous and phpsphatxc manures is likely to dimiflish 
lazgdj the available alkalies, alkaline earths, and silica in the 
SO0 when the gmss is annually mown, the same amount of loss 
does not acone when it is grazed. The more active and forcing 
manures, oieating a more luxuriant growth, will enable a larger 
p^uanjdty of stock to be kept upon it ; and if these, at the same 
time, are properly suppUi^ with artificial food, there will be 
a rapid dlxect improvement of the pasture. interesting 

Rothamsted experiments showed mapur^& 

creased laigely the mtaminaoeous . 
mineral manures the 
whilst farmyard-manure a 

jsupexior .character of herbs^.^ 


VOL. XI.— S, S. 




506 m hasgmg dmon Land io Fermanent Pasture. 

from ihese experimeiits, as far as farm jaTd*-mani 2 re is concerned^ 
aare sisgiilazly in aeccndafice with the opinions of practical agri- 
ciiltitmts, as shown by the foregoing letters. 

There is not the same gene^ agreement as to the value of 
Imie and hones as in reference to farmyard-manure, and this 
is just what might have been expected on scientific grouhds- 
as well as from practical experience on the varied soils of the 
kingdom. Thus Mr. J. C. Toppin says, lime I tried with no 
effect ^ (p. 458) ; Mr. G. A. Gray, I never saw any good from 
bones on the surface ” (p. 463) ; Mr. J. Shuker, I must confess 
that hemes have not had so much effect as I looked for ’’ (p. 468); 
and Mr. John Hemsley, ^^lime and bones are of undoubted benefit 
upon many pastures, but even these cannot be applied indis* 
cnminately ; I have used both on some soils without being able 
to see the slightest effect ” (p. 477). Mr. Lawes has indeed said,*^ 
^ The application of bones is not recommended for general 
adoption. They appear to be chiefly adapted to the exhausted' 
pastures of certain localities.” Judging, however, from the fore- 
goingcommuriiGatioiis, we shall perhaps be more correct in sayings 
that lime and bones might be generally recommended, but that 
there aie eacceptions to the rule, and that on many soils they are* 
e£ little or no dBfecI in impDoving the quality or quantity of the' 

'leoBiil paqxe^ on “Field 
SamlciBimts an PMsanenErt Sixrm &at on some 

80 ^ bonednst is incfficaddos as a mmiure far permanent 
pasture, and that there are both H^t and heavy pastures on 
which lime has no efifect whatever. There is no pasture, how- 
ever, he says, “ the productiveness of which may not be 
increased by a heavy dressing of faimyaxd«manure, or by a 
top-dressing of guano, or by artificial mixtures composed of 
ammonia-s^ts or nitrate of soda and superphosphate of lime.” 
His opinion is strongly corroborated by the foregoing reports. 

In the application of artificial manures as a top-dressing to 
grass, the most important elements necessary are nitrogen, j^os- 
phoric acid, and potash. The first is most readily supplied in 
nitrate of soda, ammoniacal salts, or Peruvian guano; the 
second in superphosphate of lime, and the last in Kainit. llrese 
may be regxdat^ according to will, depending on the nature of 
the soiL Mr. H. S. Thompson, in his paper on the “ Manage^ 
ment of Grass Land,”f recommends 1 cwt. nitrate of soda, 2 cwt 
of mineral superphosphate, and 3 cwt. of Kainit per acre. Mr.^ 
John Coleman applies -a less nitrogenous mixture, viz., 3 cwt. bone 
phosphate 1 cwt. Kainit, J cwt. nitrate of soda (p. 460). Mr. 

of tibe Bc^ Agrieoltiixal Soeiety/ voLxix., p. 573. 

t ill3id,^S^es«voLx.,parllL J: Bad, 2nd Series vol. 
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LaweSf on the authority of Mr* H. S. Thompson, recommended, 
in a certain instance, 1 J cwt. nitrate of soda, 2 J cwt. superphos- 
phate, and 3 cwt. Kainit, as a renovating mixture for <nd grass 
land. The same proportions will not suit all places alike. The 
fanner must be guided in his selection by his own knowledge 
of the requirements of his soil, or by experiment and experience. 

There is* no doubt that of artificial manures the most highly 
nitrogenous are the most generally efficacious as top-dressings 
to grass land, and that farmyard-manure is the most per- 
manent and braeficial in improving its condition. Mr. Lawes, 
therefore^ in a letter which I have just received, says, I am 
diqK>sed to think a dressing of dung once in five years, and 
2 cwt. of nitrate of soda the other four, is about as goo<i an 
application as can be used adding, you may be sure that 
the poduction of pasture is a most costly operation, and it takes 
a lifetime to convert arable land into pasture.” 

The latter remark is borne out by several of our correspon- 
dents. It wpears too true, according to experience in many 
localities. But the task of converting arable land into pastuce 
is not everywhere so discouraging. The operation is certainly 
costly, and it takes a long time before repayment commences. 
But in moist climates on quick fertile alluvial soils, or on those 
resting on carboniferous or mountain limestone, or red sand- 
stone, a firesh good pasture may be made in a comparatively 
short time with proper care and attention. On sandy or chalky 
soils, and on poor strong clays, the case is difierent, and the 
work is one of considerable time and labour. Inde^, on all 
poor soils it is difficult to form a good pasture. It will be found 
more profitable to keep these xmder the plough, as th^ will 
occasionally throw a fair crop of roots, whidb, if eaten on tl^ 
land, will be followed by a fair crop of com. 

“ Occasionally,” says Mr. Egan, ** we mow some grass land, 
that which has the thinnest sward, the seeds from the hay 
havi^ a tendency to improve it” (p. 486). The improvement pro- 
bably is not entirely due to the seeding of the laim. The con- 
tinue grazing or continue mowing of grass produces a specie 
character of herbage, and I have Imth seen and experience the 
best resets firom mowing for two or three successive years old 
grass land, and the grazing for a similar period meadow land 
which had been .annually mown for a long series of years. 
Many of the coarse grasses and we^pi^iar fields 
mown are destroyed by a 

will sometimes xeest gra^g'pasfi]^ hy 

mowing, and the patchy appearance of the fields co^rrected. A 
somewhat corroborative testimony on this point is afforded by Mr. 
J. Archer, who says, if in spite of the artificials consumed by 

2 L 2 
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stock on a pasture I find it is not grazing well, I apply a little 
salt, manure it, and mow for a year or two, which quite changes 
lihe herbage and improves the field immensely” (p. 474). 

The conversion of arable land into permanent pasture by 
“ inoculation” is rarely practised. It would naturally appear to 
be an espensive system, as stated by Mr. James Howard, and to 
do best in a moist climate where land has a tendejacy to run 
into grass. Mr. Hodgson Huntley states the cost in h£s case to 
be only 1/, per acre, exclusive of horses and drivers (p. 464). 
But this clearly is but a small portion of the expense, as some 
oondderable allowance must also be made for the damage done 
by the removal of the strips of turf firom other quarters, unless 
it is to be understood that the land &om which these are taken 
is in course of being broken up. 

Those persons who have answered the questions referring to 
an altered system of rotation and an extension of the period for 
artificial grasses, are but few; but they are favourable to the 
system, as increasing the grass-producing area of their farms, 
and consequently enabling tbem to keep more stock. It is 
generally ammitted that land left for two or more years in grass 
has a tendency to become foul, and is at least not so dean as one 
yearns grass when broken up for wheat or any other crop in the 

however, is not insuj^rable. Mr, 
Be^ says, ^by keeping arrifimal grasses more than one 
year, there is certdbalj a tendmcj on light land to produce 
condi and other natural grasses. 1 ke^ my land clean by using 
the cultivatOT on the wheat stubbles directly after harvest, and I 
continue to pull the root-weeds about until they are turned 
under an 8 or 9-incb furrow late in the autumn. By so doidg 1 
never have any cause to bum or remove any couch” (p.’4OT). 
Admiral Eliott says, ^‘The land does, I find, become more 
foul under this practice ; but a deep ploughing, though it may 
cost an additional 10s. per acre, deans it eSectually.” 

It is certainly unadvisable, in the present state of prices of 
agricultural produce and labour, to break up any tolerably good 
pastures for the purpose of converting them into arable land. 
Pastures worth not less than 30s. per acre had better not be 
ploughed up, but should rather be improved by manuring, and 
made to moduce grass in greater quantity and of a letter 
quality, ^e production of “com for the million,” as it is 
called, is not so important just now as the production of meat. 
Even if it were, from public or national considerations, xhore 
desirable to grow com than to feed stock, it is difficult to see 
why the farmer, more than any other class of individuals, should 
sacrifice his pocket to his patriotism. He cannot be supposed 
to follow his business solely with the aim of supplying the 
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country with any special article of food, when the production of 
« another kind costs him less in labour, time, and money, and is 
withal more remunerative to him. 

It appears evident that more meat can be produced at a 
cheaper rate on pasture land than on arable, and that invest- 
ment in stock is more safe than in the cultivation of corn. 
Almost without exception do the reports favour this conclusion. 
The increase of stock has been great in most instances, whilst 
the expense attending the keeping of cattle and sheep is much 
less than that of the cultivation of com crops. The labour bill 
is considerably diminished by converting the land into pasture — 
no small advantage in the present age of strikes. One of our 
correspondents saves 2001. per annum in this way, although he 
apprehends his gross returns are now somewhat less than 
formerly. His profit on capital, we presume, is largely increased, 
and this is the chief object with the farmer as with everyone 
else. 

Although the series of questions put to our correspondents 
contained a particular request for ^ a tabulated comparison of 
the two systems (arable and pasture farming), including the 
saving iu manual labour and in horse-keep,’’ in no sinj^e 
instance has there been a full and satisfactory reply on these 
points. Sufficient, however, may be gleaned from a perusal of 
the foregoing communications to prove the decided advantages 
in these respects of pasture over arable land. The evidence all 
tends to prove that a greater number of live-stock can be kept 
on pasture than on arable land, that the profits are more direct 
from grazing cattle and sheep than from gro^vinbug com^ while 
the expenses are much less.^ 

With these brief remarks I leave the further consideration of 
the subject to those readers of this Journal interested in a new 
and important agricultural movement. It is not necessary for 
me to analyse more minutely the mass of corre^ondence re- 
ceived by Mr. Bowstead and myself in answer to our inquiries ; 
nor is it my duty to give more definite expression to my own 
personal opinion on the laying down of land to permanent 
pasture, ftactical men will be able to digest the preceding 
reports in their own fashion, and to utilise t& information they 
contain in the way that will best suit their purpose. 

* On this point see' also Hr. Bowen Jonesfs * Beporl m the SomerseMhe 
Farm-Brisa Competition,’ p. 
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XIX . — Beport on tho Hecdth of Animals of the Farm. By Pro- 
fessor J. B. SiMON3>S, Principal of the Royal Veterinary 
College^ and Consulting Veterinary Surgeon to tibie Society. 

IjT the last Report of the College ‘ On tihe Health of Animals 
of the Farm/ which was brought dom to the end of the past 
year, attention was drawn to &e dbrcumstance that no unusual 
amount of disease due to common causes had prevailed among 
cattle and sheep. This remark may now be repeated, as being 
i^ually applicable to the first half of the present year. On the 
contrary, since Jmiuaxy, special diseases, and notably those 
which come under the ordinal designation of epizootics, have 
been very rife. 

With respect, first, to tlie most common of these maladies, 
foot-and-mouth disease,’’ the reports which have come to hand 
would seem to show that this malady has varied but little, and 
that it is as wide-spread now (July) as it has been at any time 
during the past winter. Its mali^ancy, however, would seem 
to have been som^hat abated, as we have heard of fewer deaths^ 
ezcei^g in €iiases^ where or^naxy sanitary precautions had been 
where excessive dosing of animals with m^cine 
Secondary attacks have also beim less £ne- 
there are few better proo& of the dis^use 
jiving assumed a milder type. 

Speaking in general terms, the disease may be said to hare 
prev^ed over whole of Great Britsdn ; but it has never- 
theless been asserted on good authority that Ireland has e^ped 
an outbreak of the malady. K this be correct, of widely we 
have considerable doubt, the fact is the more remarkable, when 
the wide difiusion of “foot-and-mouth disease ” on the Continent 
is considered. According to the latest information, both Spain 
and Italy have now to be added to the list of infect^ countries. 
*!]^e returns firom the Veterinary Department of the Privy Coun- 
cil Office also show, that week by week diseased cattle, sheep, 
and pigs, have during the last six months been landed at our 
ports from Belgium, France, Holland, and Germany, and also 
now and then from Denmark and Sweden. The diseased 
animals, and those which were brought in the same vessels with 
them, have been dealt with according to the provisions of the 
law, and slaughtered at the port of landing.* 

* In the interval between tbe writing of this Beport and its pubHcation, " foot- 
aj^-month-disease^' assumed a very serious form, and attacked large uiunbers of 
^eep and pigs as well as cattle over the greater part of England. Its existence 
also la Ireland was fully established. 
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With a cardagium so subtle as that which belongs to “foot- 
^md-mouth disease,” and on which its extension depends, it is 
i:o be feared that the country will never enjoy immunity from 
periodic outbreaks of the disease in a serious form. The painful 
experience of thirty-six years is a sufficient warrant for this 
•opinion. Restrictions on the movement of animals ; illation of 
the diseased; free use of disinfectants; and strict veterinary 
inspection of all fairs, markets, and cattle exhibitions, would no 
doubt be attended with beneficial results. We adhere, however, 
to the opinion so often expressed, that to free the country of 
‘^^foot-and-mouth disease,” regulations similar to those which 
were enforced during the prevalence of cattle-plague are required ; 
but the adoption of these in the pr^nt state of public opinion 
must be considered altogether impracticable. 

Ffmra-fmumonia , — ^This malady has varied but little in the 
aiumbar of centres of its existence during the past six months. 
According to the latest returns it prevail^ to a greater or 'less 
•extent in forty-one counties of Great Britain, being, however, 
very irregularly distributed. Thus, for example^ the South- 
Western counties of England have been nearly free from the 
disease, as also the greater part of Wales ; and with the excep- 
tion of the South and South-eastern portions of Scotland, very 
few cases of pleuro-pneumonia have existed in that country. 
This circumstance may in part be explained by the fret that 
the counties in which the malady persists are importing rather 
than exporting ones of cattle. 

On the Continent pleuro-pnenmoxda has prevailed ratber.ex- 
tensively, more^ especially in the Netherlands. At the present 
lime, however, the reports which reach us from Holland are meu'e 
favourable, it having been found that the dis^^ise has d^lined 
under the system of inspection, isolation, and registratiw 
pected herds, and the slaughter of diseased animds. A &0W- 
ledge of the laws which govern the spread of the disease has led 
to the adoption of these preventive means, and there can be no 
doubt that wherever they are strictly enforced benefit will arise. 

From the experiments which have been instituted by our- 
selves, and which have been reported in easterm in former volumes 
^f this ‘Journal,’ it may be safely concluded that the extension 
of pleuro-pneumonia from disease to healthy cattle depends on 
cohabitation, and consequently ti&at perfect isolation oftbrs ,&e 

most effectud barrier its We net have 

iidence in curative m^sures in wi "" 

but believe that in 

are likely to pmve pmjiMBeild to I ^ ^ ^ 

community. Centres of coaiagioa aw &us Icept active ; betides 
which, animals which rally .mm the attack remain fod of in- 
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fection for a long and indefimte period, and cannot consequently 
be safel j bended with those which are healthy, 

the beginning of the year this fearful' 
malady has produced serious losses among the cattle in Illyria,, 
Austria, Ghdicia, Poland, and contiguous countries. Hungary^ 
however, is reported to have escaped the introduction of the 
pest. Early in the year the disease crossed the Polish frontier 
and entered East Prussia, but was very quickly exterminate* 
An official inquiry into the circumstance failed to show the 
means by which the disease had been introduced. The malady 
also extended at that time to Saxony, but was speedily stamped 
out by the sacrifice of a very few animals. 

In April some alarm was created here by reports that the 
cattle-plague had broken out in Holland, which, however, was 
soon allayed by official contradiction. The latest intelligence, how- 
ever, of the spread of the disease in Eastern Europe is not very 
encouraging, especially so far as Germany is concerned, as a very 
virulent and extensive outbreak of the disi^se in the Russian pro- 
vinces adjacent to East Prussia is reported to have taken place. 

T^hoid fever in In the Report for the latter half of 

last year it was stat^ that several cases of this disease had 
occurred in different parts of the country, and notably in-Somer- 
aelsbiife. Recently we have ascertained that the malady stilk 
in the Western counties, and that lar^ uuml^rs of 
pjgs^ the subjects of typhoid fever, have died in Monmouthshire,, 
especially near Abergavenny. 

This outbreak of lyphoid fever has been made the subject of 
a special investigation; and among several new and vmuable 
experiments to determine the pathological characters of the^‘ 
disease, the following have been institute by Professor Axe 

Two healthy pigs were placed in a stable in which a diseased 
one was confined, and secured in such a manner as to prevent the- 
possibility of contact between them and the diseai^ animaL 
Ihe stable was k^t loched and no one allowed to go into it 
except in the jaeseace of Mr.. Axe, who superintended the* 
feec&^Lg and management of the animals, as daily required. On 
the momiiig of &e third day— a little more than forty-eightr 
hours after exposure of the healthy pigs to the infection — ^the- 
diseased one was removed and kitl^. 

The experimental pig^ were still kept strictly isolated and. 
carefully watched. On the ffli day after the exposure, one of 
them gave indications of ill-health, and on the seo&fdh day the 
other ^so was unwell. Typhoid fever gradually developed itself 
in ,bc^, and on May 13th one pig died, and the other on the 
The examination wMch was made in eacln 

as the mdinary lemons of typhoid fever. 
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During the progress of the disease, a well-marked cutaneous, 
eruption took place, and was followed with the formation of 
vesicles. These jdelded a fluid which was collected on ivory 
points for inoculation, and with it two healthy pigs were inoeor^ 
lated. They both contracted typhoid fever; the one sickening 
on the fifth and the other on the sissth day. After about three 
weeks’ illness these pigs died, and in them also all the lesions- 
of typhoid fever were well established. 

These experiments have since been repeated, and several 
others also had, recourse to, with affirmative results. In due 
course the whole of the experiments will be reported. 

Taberajdosis — Scrofula, — Attention has often been directed 
in former Reports to the prevalence of scrofula in several tribes 
of our improved Shorthorns, Herefords, and Devons, as well as> 
among the more common breeds of cattle. The hereditary 
nature of this disease has also been dwelt upon, and the danger 
of breeding from animals which gave the slightest indication of 
the malady has been frequently alluded to. Some specimens 
of the aflection having b^n received at the College, advahte^ 
was taken of the circumstance to institute a series of experi- 
ments. Several rabbits and guinea pigs were inoculated by Pro- 
fessor Axe with scrofulous matter, and these all died at various^ 
periods afterwards, exhibiting extensive deposits of similar 
material in various organs of the body. 

Two cats were fed with portions of the lungs of a pig, the 
subj^ of tuberculosis, and both became affected. One died 
and the other was killed. 

Some female rabbits were inoculated, and after a time, when 
evidences of the disease were fairly established^ they were put . to • 
the male and became pregnant. Their young were killed at 
different periods after birth, and several of them were fom^ 
to be the subjects of the malady. These and allied experi- 
ments have be^ repeated, and it has been fully established that 
tubercidosis passes in rcMits from parents to offspring through 
seoeral sweeping generaHom^ and that a third part of the young 
bom of infected parents die from the disease. 

In due course a detailed account of these experiments will also- 
be reported. 

To this Report three others are appended, which have been, 
received from Professor Axe. Two of these have reference to 
Hcema^epsis^ ‘^bladc-1^,’’ in cattle; and^meto Sfime 

We also add a short Report by 
of poisoning of cat&; a' 

covered the deleterio^ materiel ^ tt lie se^ of wRd 

mustard. 
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1« — Sepoti of an OuJSiredk of ScBmatosepek in a Seri “of OcMe^ the 
Property of — Noakee^ Beq., YaJMngi Kent. 

The herd of cattle above referred to ori^nally oondsted of tweniy oows» 
^Miteen 2-<year<-old heif^ and steers, fifteen yearlings, and nine oalves. Of 
this nnniber nine have died, viz.^ seven calves, one ^year-old steer, and one 
.yearling heifer. ♦ 

The disease first appeared on the 20th of Febmary in a calf between 
font and five months old. This animal died in about thixiy-dx hours. 
From the date above mentioned to the 5th of March, seven calves sue- 
^oiunbed to the efiects of the malady in similarly ^ort x^riods. ' On the 
7th of March a yearling heifer also became affected and died after a very 
Mef illness. I&e day previously to my visit a 2-year'-old steer ^ve 
evidence of the disease and was suffering on my arrival at Yalding. 
Hie symptoms presented by this animal were indicative of that form of blood- 
poisoning termed ScBmoOcoepsis, commonly known as "black-leg,’* "black 
^narter, &e. 

On inquiry, I gathered that the symptoms exhibited by the animals 
which had previously died wem allied to those observed by me in the 2-year- 
old steer. To duddate the cause of the malady a careful inquiry into the 
Ceding and general management of the herd was made, special attention 
being diieoted to the calves in which the disease first appeared. These 
.animals were bdPween four and five months old, well grown, and fiesby. 
Their food condsted p^y of milk obtained mxectly from their dani^* 
together with, a MbegEal supply of crashed oa^ meal, pulped turnips, and 
hay and siraw chaff. The tons *of these animals were receiving, besides 
loofta anddhaf^ fflx pouads of lins^^-cake toly. The yearlings and 2-year- 
alao havte & plentiful supply df xtxits with cake and chaff. 

The wntjsr liras torived from a brcK^ ami with ibe exc6|i^n of being 
mtiier turbid,, seemed to be of good quality. The supxdy was abundant. All 
the animals were in laige open yar^ which were fittd up with good warm 
isheds, well littered with straw. With reference to the catise of the malady 
I am of opinion that its ori^ depended on a too liberal supply of bigbly 
stamulatlng food, which to a great extent was due to the libeisd feediz^ 
of the OOW& conclusion is partly drawn from the fiict that between 
the 20th of February and the Ist of March the disease altogetha: ceased, 
and that during this time no cake was given to the cows in oonsequmce 
of the supply being exhausted. The immediate cause of the outing of 
iibe disease among the yearlings and 2-year-olds is not so apparent. It 
may, however, be mentioned with zeferenoe to the yearlingB that the heifer 
wbii^ was attacked on March 7ih had occupied a yard in which four of the 
'Celves h^ died. 

The zneasurea adopted for preventing the further extension of the malady 
-•ooQsisted in a reducthm of me quantity of food and the administration of 
aperiezii and antlaep^ medicines. Instructions were also given that all 
manure ^uld be removed from the stables and yards occupied by the 
diseased animals and be mixed with lime in the heap ; and that fiie posts and 
rails d the yards, and the mangers and fittings of the ^eds, idiould be well 
wash^ with wat^, and afterwards disinfected with carbolic acid solution. It 
is satpfactoiy to know that these measures had the effect of at once arresting, 
the progress of the disease; 

Since my visit to Yalding Mr. ITbakes wrote as follows : — “ I am very pleased 
4o saj that we have had no fresh attack of disease since you were with us.** 
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XL — S^rt of m Investigation of an Outbrecl:^ of Ewmatosepm in a 

Herd of Beasts^ thej^operty of G. Wythes, Esq.^ Oopt HoU^ Essex. 

This herd con^ted of 300 aniixialB of all ages. They were divided into 
.-aeveral lot^ aad occupied yards removed some cousiderahle distance from each 
other on different of the &rm. The disease Srst ap;Mared on the 1st 
March in a yearling calf; and out of thirty<‘three, of vmch this lot con- 
sistedy seven died. On the 16th of March, a yearling calf, locate in a 
yard some distance from the calves above referred to, also succumbed to the 
malady ; and on the 17th of March a 2-y6ar-oId steer was attacked and died 
on the same day. Besides these, several younger animals have recently 
•died on different parts of the ffunL 

At the time, of my visit (May 22nd), all the remaining cattle appeared 
healthy, and consequently I had not an opportonity of witnessing Ihe symptoms 
manife^ed during the course of the disease, f^m the description, however, 
furnished to me by Mr. Wythes’ bailiff, and the post-mortem appearances 
•described by him, I have no aouht that the malady was none other than that 
.commonly known as Uach-leg^ Uaeh-quarter^ &c. h^rom a careful inquiry into 
the system of feeding and general management of the cattl^ 1 am of opinion 
tlmt tile ori^ of the disease is to he referred to the large quantity of highly 
.sfoulating hod. of which the animals were partaking. This consisted m 
Imae^Hiake, l«an, hean-meal, turnips, and hay and straw chaff, and besides 
tins liheral supply the animals were turned to pasture for three or four hours 
daily. Other cattle less liberally fed, although of the same age, and plao^ 
lUnder timilar conditions, continued free from disease. 

With re^ud to preventive treatment it was suggei^ that a dose of ' 
ap^ent medicine should he administered to every one of the remaining 
.animalSs and that this should he followed by repeated doses of antiseptic 
medicine. The yards and sheds occupied by the diseased beasts were ordered 
to be tboroughly cleansed, and likewise all the fittings and utensils used for 
feeding purposes. Complete disinfection of all places and things which had 
been in contact with the diseased animals was also strictly enjoined* 


IIL — B^yort of an Investigation of an Ou&reakpf Splenic Apoplexy in 
a Herd of Cmk^ &e prc^j^y ofHr. Handlmryi Boi&an Farm, TTpm^ 
Cambridgeshire, 

The outbreak of the disease, above referred to, took place on tire 20ti^ of 
March and continued up to the 22th of the same month, the day of my tMl 
I>uring this tim^ seventeen beasts, two sheep, and one hors^ eitto died 
imm me effects of the disease or Iton destroyed at the outset of the malady. 
Three beasts and one horse were still suffering on my arrival at IJnwelL 
The herd of cattie originally consisted of forty-six 3-year-old neifers and 
•steers. They 'were locat^ in two yards ; one of which was divided by posts 
and rails into three compartirH^nts, the other similarly divided into two. The 
disease first appeared in the south' yard $ here two anlma3s died .aftw a Vi^ 
brief iOnes^ On the fifth day following tirese.death^ several animals in the 
north yard became affected; The numto of esaiBs was ad^ to from ^y to 
day untn seventeen animals h^ fallen a to tire malady. 

On the 28th of Martix two. sheep whirh were lastuied with eslihei^ln 
adjoining the &ntLHstead $ed 
oart horses in a 

affecM. This animfd 1^ tlm 

following day. I made acar^I poet-moi^em examination of this animal, and 
found that the lesions which existed were in every respect xdentioal with those 
^xmimonly found in beasts affected with tplenie opoplexy. 
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The herd of beasts bad occupied the yards doxing the eathe 'winter; their 
food cooi^ting of oat and pea-stmw, xnangolds, and equal proportions of linseed 
and cotton^oahe. Beoently the quantity of cake bad been mateiially increased, 
and the supply of roots doubled. I atMbnte the oii^ of the disease in part 
to this cha^ in Ihe amount of food supplied to the animals.. The 'water supply' 
to the &nn ]^mises wa^ however, b^, as It was derived ton a nearly si^- 
nant land drain, which also received the drainage ton the yards and stables^ 
It may be remarked that drainage &om land of the kind fanned by Mr. Band* 
bury, viz. black peat, highly charged with decaying v^etable matter, is at na 
time to be recommended, and when allowed to stagnate is highly objecttoable 
for drinking purposes. In this instance I consiaer the water had pla;^ed a* 
Tcry material part in the prodnction of the disease. The fact that animala 
removed csily a short distance from those affected, and receiving the same 
kind of food, bat deriving their drinking water ton a running stream, remained^ 
healthy, seems to strengthen this opinion. 

The extension of the malady to the sheep and horses most likely depended 
on their supply of food being derived tom meadows on which dc^s had been 
allowed to eat Idle 'viscera of the dead animals. The sheep were pastured 
toce; and beeides this the horses were also nightly tamed into one of the 
divisions of the north yard, which was only separated tom the stricken beasts- 
by poets and rails. 

^e measures suggested for arresting the spread of the disease had reference 
to these several supposed causes. The use of water from the land drain was 
forbidden. The cake and roots were reduced in quantity, and the yards and 
stables were ordered to be thorougbly cleansed and disinfected. 

WowsLMn Axe. 


IV.— 2Srse mse$ ofPobcmig by Bc^Oake poidaktmg W3i MixsUxtS^ 

Becember last, three samples of rape-cake^ each bearing the same mark,, 
but smt by persmis residing in different counties, were forwarded to me for 
ansJyris^ as they were believed to have proved injurious to stock. In one 
case the cake was given to thirty-seven animals (calves, S^year-dds, &c.) iit 
qnanrities 'varying tom 8 Ihs. to 6 lbs. Every animal that partook ei the 
cake was more or less aftoted with symptoms of poisonix]^ winoh proved ihtal 
to animals. 

In ihe second case, two beasts were each supplied 'with a feed of between 
2 lbs. and 8 lbs. of the cake. Bi about an hour afterwards both aidmalO' 
i^oiwed OTmr^oms of abdominal pain, which continned for 24 hours, when 
tl^ died Itoe were only anim^ <m the ton fed with this rap^cake.. 
Otto alex^ m to same ton fed entirely on linseed-cake have remained 
perfectly tolthy. 

, Ba to third case about 1 J lb. of the rape-cake was given to each of twenty- 
one beasts. All to animais were taken ill shortly after eating the cake, and 
Ihxee died to same n%ht. The symptoms were indicative of narcoiico-acridl 

pntowawiig r . 

The port mortem examinalam revesded in every instance, intense indam- 
matoi of to atmnachs and intestines. 

By chemical analysis and microeoopioal investigation, I discovered ccmsider- 
able quantities of '^d mustard seed in each of the three rape-cakes, as well 
as in the stomato sent to me for ^mninatian. 

The conclusions arrived at tom this and analogous cases of poisoning by 
mpe-cake are 

jfeli. kng&ened practical experience has established the &Gt that puie^ 
U a imectly wholesome food for cattle. 
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2ndly. That it is equally a matter of fact that wild mustard seed is au 
irritant poison, giving rise to inflammation of the stomach and intestines. 

3rdly. That, under these circumstances, and owing to chemical and micro- 
acopicd analysis having both demonstrated the existence of considerable 
•qnantilies of wild mustard seed in the rape-cakes in question and in the 
^omachs of the animals the subjects of this commuzucationy 1 am of opinion 
that such cakes are extremely unwholesome, and consequently unfit for feeding 
purposes. 

4thly. That it is probable that the wild mustard seed was not in this 
instance purposely or intentionaily added to the rape, but that both plants 
had grown together, and that their seeds were not separated before tiiey were 
•crushed and pressed into cake. 

E. T. Tusor. 

XX. — Beport on the Somersetshire Farm-Prize Comp^itimi^ 1875* 
By J. BoWEiir Joims, of Ensdon House, Shrewsbury. 

PWSEB were oflFered by the Royal Agricultural Society of 
England, in connection with its visit to Taunton this year, for 
the best-managed farms in the county of Somerset, under three 
separate heads, viz : — 

Cliass L — ^For the best-managed HiLL-FAUM, including not 
less than fifty acres of arable land, and not less than one hun- 
dred acres of hill pasture, whether convertible or otherwise, and 
whether adjacent to the arable land or not, 50f. ; for the second 
best, 

CfcASS n.— For the l^-managed Daiey-FAEM, of not less 
than one hundred acres in extent, 50L ; for the second best, 25L 

Class — ^For the best-managed Fasm, not qualifi^ to 

compete in either of the foregoing Classes, and of not less tba u 
two hundred acres in extent, 50L ; for the second best, 257. 

The competition was limited to Tenant-farmers paying a 
ionSrJide rent for not less than three-fbmths of the land in 
•occupatilon. 

The system of husbandry pursu^ on farms in each of these 
classes is distinct in its character, and as they are all largely 
Tepresented in the county, the prize li^ would have been incom- 
plete had they not all embraced ; it is, therefore, much 
to be regretted that the Society's offer did not elicit a more 
, spirited response in Qasses I. and IL 

The entries for competition are tabulated on p. 518. 

The instructions to ;&e Judges were espem^y to consider-— 

1. Crmaeral Management, with a view to Profit. 

* 2. BxducdvenessofQrc^ t 

• 4. Manageni^,€ffGr^’3E^^ 

5. State of Gates, Fenced Hoads, and General l^edtn^ 

6. Book-keeping. 



WiimMi KatureofSoi 

' Addnsna, Aoroags. 0«xuir «f Property. Addieaa. 
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Padieti Edward *. ,, Burnett, Bristol.. ,, ,, jlSS \ and Hector of Burnettlj- ,, CLIgbt and 

( SomerBetshlro I fioavy, 

•Wiat«ttii.TlioinMP... ,^ 1 - «» B.or.8toBtor.E8q. .. .. Bridgwater, SomeiMtdUn ttoBnyheavy. 
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The Judges made a preliminary inspection in the first week 
of December, 1874. It was of rather a hurried nature, and was- 
principally undertaken to form an opinion of last yearns root 
management with its results, autiimn cultivation and cleanness- 
of land, and general winter stock management. 

Their second visit took place during the second and third week 
in May, the extreme lateness of the season inducing them to select 
that period in preference to an earlier date. The result of this- 
inspection confirmed, in a very great de^^e, the hasty in- 
ferences ^rawn &om a first acq^uaintance with the different: 
farms. The third view was confined to seven farms in Class 3,. 
all of which had more or less of general merit or some special 
features that were deemed worthy of further attention. 

The characteristics of Somersetshire fanning are very diver- 
sified, the variations being attributable to the marked differences 
of climate and soil to be found within the borders of the 
county and the changeableness of its geological formations. 

The altitude of the Western Hill-district is very considerable, 
and, to a great extent, is accompanied by a corresponding 
sterility of soil. Dukerry Hill, the highest point in the 
county, is 1700 feet above the level of the sea ; and one of the 
farms inspected on Brendon Hill is said to be nearly 1300 feet 
high* On the other hand, soils of a most fertile description 
exist in the vale of Taunton and in many other parts of the* 
county ; and some of the finest grazing land in the kingdom is 
to be finmd on the alluvial deposits and land originally reclaimed 
firom the sea from Bridgwater to the mouth of the Yeo. To 
give an idea of the value of this land, the summer grazing of’ 
1000 acres o£ the celebrated Pawlett Hams were let tli^ year for 
more than 6000J. 

The climate of the valleys is very genial and-eaxlj. 

It is not within the province of 'the reporter to enter intoa 
sertation upon the agriculture of the county ; but in the ecmrse of 
the three visits, having driven through many pa 3 rts of it, it may 
not be altogether out of place to briefly record a few of the im- 
pressions that presented themselves to the minds of the Judges. 

As a rule, the general agriculture of the county is backward. 

The fences are bad, both in form and in the description of 
wood of which they are grown,. Maple, elrn, oak, ash, hazel, 
and briar are the usual materials, srieded, the thorn being con- 
fined principally to the boundaries and , to ike 

estates of a few imimiring indiv^ 

The faxm-house^’l^ 

building dilapids^, and ^ 

'occupations. As S proof of this, the geneial rule, observed by 
us in our winter inspection, was that none but a few feeding 
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^ttle were Hoizsed at ail on the ordinaxj nm of fanns, and 
we seldom passed a homestead in the eply winter mornings 
witliont ohs^xTing a herd of shivering animals in some ad- 
jacent field, . 

The cottages are very defective, and are built of various 
materials, according to the district they are in. Sometimes 
i:he walls are nm np with mud, sometimes with rubble and 
some sort of mortar, and sometimes of better material, as is 
the case where stone is abundant. It is not improbable that 
many of the worst of them are freeholds or copyholds secured 
.fiom common lands under the jurisdiction of the Lord of the 
Manor, but there is room for improvement in other districts also. 

The enclosures are irregular and ill-shapen, and hedge-row 
timber is far too thick- for successful agriculture in many parts 
of the county. On some farms the fiel£ are small, and separated 
from one another by other occupations. An example came under 
our notice of a farm which contained 240 acres of land in one 
paririi, and which was divided into 180 fields, mostly detached 
irom one another. 

Occupations of this description are often found to he held on 
^ lease for three lives, a form of tenure that seems to have found 
&v<mr in rimes past, but which is properly being abolished as 
The tenants usuwy farm how they like, 
eiii iimbar 1m tepaiis mi»:h the same as on copyhold, but 
ate not allowed to remove timber cr minerals, l^e evils of 
mtiemi3±are of diffesmit holdings to a large extent must be 
patent to all, Imt the difficulties of exchange are found practi- 
cally to be insurmountable. 

But there is another side of the picture. Exceptions to in- 
diSerent husbandry among others beside competitors notably 
exist, and were apparent on many well-cultivated farms we 
passed by on our various drives, some of which were through 
unsurpassable scenery. New houses, buildings, and cottages 
show^ themselves £mm time to time as we pas^ along, and 
in every instance the work seemed to be well carried out That a 
move in this direction has taken place will also appear from the 
description of some of the inspected farms ; and it would be 
unjust to tbe Pr^ideut of the Society, Viscount Bridport, if we 
did not here mention the very substantial improvements recently 
completed in the buildings of Mr. W. Bullen's farm, on his lord- 
ship’s property, near Cricket St. Thomas, the outlay on which, 
although by no means injudicious, must have been very con- 
siderable. May these examples bear fruit. We will ho]^ £K> ; 
and that a new era, from which continuous improvement will 
date^ commenced with the visit of the Royal Agricultural 
Society to Somersetshire in 1875. 
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Mr. George Babbage’s farm is sitnated near Raleigh’s Cross, 
on Brendon Hill, which is fifteen miles north-west of the town 
of Taunton, and is one of the steepest ranges of the Western 
Hill district of the county of Somerset. A splendid drive. of 
six or seven miles from Williton through a continuously rising 
country, with fine views of the Bristol Channel and its con- 
tiguous bold Welsh mountain scenery, and past the picturesque 
and finely timbered park of Nettlecombe, the undulating 
ground of which was covered with majestic oaks and magni- 
ficent elms, beeches, and pines, brought us to the partially 
enclosed moor of Brendon Hill, extending from the top of the 
park to Raleigh’s Cross Inn. At this place Tone Farm land 
commenced, and continued a distance of some half-mile in 
a westerly Erection. At the south-west extremity of the land 
is a ten-acre plantation of spruce and firs, which appear to 
be thriving, but no more woods shelter the farm in other 
directions. 

The farm is stated to be elevated some 1300 feet above the 


level of the sea. The soil rests upon a shaly formation locally 
termed shale rag, which is within four or five inches of the 
surface. It contains beds of ironstone which have been quarried 
on the farm, and mining for ironstone immediately adjoining it 
is now carried on by the Ebbw Vale Company. This stone is 
sent by a mineral railway to Watchet, whence it is transported 
to the Company’s works in South Wales. 

The River Tone rises in the upper part of the farm, hut does 
not increase to more than a miniature brook while on the land, 
although ultimately it swells into an important river, running 
south and then east into the Parret at Stanmore Bridge. Part 
of the land slopes slightly towards the brook, forming a valley, 
one side of which faces :sr.H.E., the other S.S-W. 

The farm, as will be seen by the annexed plan (p, 522), is 
laid out with some degree of regularity, but its length is dis- 
prc^rtionate with its width. 

The soil is for the 'most part of a light nature, and some of 
the more recently broken-up fields contain a good deal of veget- 
able matter. There are something like 6 acres of bog on the 
whole farm, but, with the exception of this, 10 acres only were 
found to require drainage, which was done by the, owner 
tbe property before the present entry. . J: 

The climate is ^sever^ aisi* Ihe ^ 

three weeks or a 'month 

fall is also excess^, being more halC ^ much s^aih as 
the average of the lowland. 

VOL. XI. — g. s.. 2 h 
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Fig. 1. — l^lan iif Ttm Farm, in ihe Oecupation of Mr, George B<Mage, 
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The farm is held on a fourteen years’ lease, four of which are 
•unexpired. There is no stipulated tenant-right in the covenant, 
neither does the custom of the country sidmit of any. The 
agreement provides for a system of farming which is tolerably 
closely described in Mr. Babbage’s course of cropping, excepting 
that, as a rule, he allows his grass land to remain down an addi- 
tional year. The term commences at Lady Day. 

The homestead is rather inconveniently situated, nearly at the 
western extremity of the farm. The house, which is built of 
the stone of the district, contains two sitting-rooms, kitchen, 
dairy, pantry and washhouse, with six bedrooms. 

The farm-buildings, also erected with the same material, 
•consist of one range occupied by a cow-house for milking cows, 
^otbearfor tying-up cattle, with a loose box adjoining; also bam 
and chalf-^house, with granary above, and stable for horses, behind 
which is a carthouse, and an enclosed shed for young stock 
facing the stackyard, which is 120 feet square. 

The cattle-yard is at the back of the dwelling, and in hront 
•of the range of buildings first alluded to, and is formed by a bank 
•of earth cased up with stone running parallel to it, returning at 
right angles on the one side to the house, and on the other to 
the end of the building. An ojpen shed, which is thatched, 
rests on a portion of this wall. The garden is in front of the 
house. The premises are well kept, and are sufficient for the 
holding, the dwelling more especially so. 

Land . — Of the 221 acres which comprise the whole farm, not 
even exclusive of the 15 acres which remain in a state of nature, 
none can accurately be described as permanent pasture, although, 
as we shall see the course of cropping adopted, a con- 
siderable proportion is always in grass. 

The land under cultivation, therefore, somewhat exceeds 
acres. The whole of this, with the exception of about 20 acres, 
was unreclaimed at the commencement of the tenancy. Heather 
-and whortleberry principally prevailed, and the scant herbage 
that existed was of a poor character, and barely sustained a few 
sheep in the summer months. Of the remaimng 15 acres of 
unconverted hill it is intended to reclaim about 6, the rest 
being unfit to bring into cultivation, owing to the fact of the soil 
containing a mass of loose qnartz^-stones of various sises, which 
would be quite unmanageable in a course of tillage. 

The method pursued for oonversimi and sp^y cultivation 
was as follows : — ^The surface was 
the ashes wexespread,^ at ac5st 
was then ploughed al^t 5 inches deep; 

tions met with were quartx-bbuld^ varying fodm J cfwt to 2 tons, 
which caused considerable trouble in removal as well as break- 
age to the implements. Eight to ten bedheads, equivalent to 

^ ' 2 M 2 
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about 2 tons per acre, of fresb-slacked lune was then applied 
and well intermiugled with the soil by dragging. Turnips and 
rape were afterwi^rds sown, harrowed in, and the land well con- 
solidated by rolling. Lime is procured from the blue lias lime- 
stone, quarried firom the sea-bed at Watchet, and delivered by the 
mineral railway at 15^. per ton. It is only used for the first 
crop after breaking up the bill pasture- 

After the foregoing preparation the following rotation was com- 
menced, and has not since been deviated from. Oats were the 
first crop grown ; they are sown about Lady Day, and 14 pecks of 
seed per acre are drilled. The land is ploughed as soon after 
Christmas as the weather will permit, and simply harrowed to get 
a good tilth before putting the seed in- After harvest, which is 
usually commenced about the third week in August, the stubbles 
axe worked, and cleaned and ploughed to stand for the winter, 
and are left until the following May, when they are again scari- 
fied, ploughed, and otherwise prepared for the root crops. 

A few mangolds and carrots are sown in May ; swedes are 
sown about the 10th of June, and common turnips towards the end 
of June or beginning of July ; about 1^ to 1^ lb. of seed per acre 
being drilled on tbe flat a distance of 16 inches between the rows 
with Reeves Brothers, Westbury, Wilts, manure-drill. Two cwt. 
of dissolved boxms, at 6jf- 10s. per ton, and 2 cwt. of super- 
phofiphate, at 4!. 10^. per ton, mixed with earth and ashes, are 
depcjisited under the seed, the former costing 13s. wd the latter 
making a total of 22s. per acre. 

Famya^-manure is occasionally ploughed in at the last 
ploughing for swedes. After the turnips are fed ofiF the land it 
is ploughed up, and in the following April sown with rape and 
grass-seeds, either mixed together ami sown broadcast with 
2 or 3 cwt. of artificial manure ; or the rape is drilled with a 
similar quantitj* of manure, and the clovers and grass-seeds dis- 
tributed separately. Mr. Babbage states that when spring vetches 
are cheap (say 6s. per bushel), he substitutes them in part for 
rape, drilling 2 bushels per acre, but applying no artificial 
manure, so that the cost amounts to about the same. The grass 
remains down three years inclusive. In seeding out with rape 
(as it is locally termed) the following descriptions and quantities 
of seeds are used : — 


Rape, if drilled, 3 lbs. 

Rape, if sown broadcast, 5 lbs. 

White Dutch clover, 3 Ihs. 

Alsike or hybrid ditto, 3 lbs. 

Trefoil, 6 lbs. 

Italian rye-grass, 3 pecks. 

Scotch rye-grass ditto, 2 pecks, or 3 pecks 
lye-grass is used. A 


where no Italian 
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Mr. Babbage considers that all land of the description he 
farms should be seeded out with rape in preference to a com crop, 
the grass being more abundant and luxuriant than when sown 
with grain, and the rape producing an especially healthy change 
for lambs. 

A small proportion of six or seven acres of grass is usually 
mown annually, and, this invariably consists of the second year’s 
growth. Occasionally no hay at all is harvested, the deficiency 
in such a case being made good by an increased consumption of 
home-grown oats. The farmyard*-manure is almost all applied 
to the grass, sometimes in November succeeding the seeding 
out, at others one year later. 

It will seen from the foregoing remarks that the course of 
cropping is of five years’ duration, and may be summarised — 

Oats, Seeds and Grass, 

Roots, Seeds and Grass. 

Rape seeded out, 

The autumn inspection of the Judges enabled them to see the 
stubbles and a portion of last year’s roots. The former were 
satisfactory ; the latter, which were being fed off with sheep, 
were small and not very carefiilly singled, the reason assign^ 
being that as they had suffered so much &om the early drought 
of 1874, it was thought that more keep would be produced by 
leaving them thick in the rows. They were certainly too thick 
to have made much size, especially as the rows are placed so 
short a distance apart — practice that may be suitable to a 
late poor district, but which seems to be very generally adopted 
throughout the county. 

AcmsxQS under reactive Oaors this Yej&r. 

Xcies. 

OatSyblaek .. .. .. 36 

„ white .. 18 

U 

Mangolds (Yellow Globe) 2 

Carrots (White Belgian) ^ 

Swedes (Sutton's Champion) 9| 

Turnips (Green Boond) 

32 

Bape seeded out .. .. .» .. .. 

Seocmd yearns grass ..37 

Third ye^s grass ' .. ... 42 ^ 

Unreclaimed six of whidi< are' ' 

made afsilalaie ... . . I ^ . v , I' 

' ' ' ^ ' 

Total.. .. .. Sl 

At the second inspection of the Judges, which took place on 
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Ma-y 21st, they found the oatrcrops looking well; they were- 
re^ar, of good colour, clean, and just rolled down. 

The sm& breadth of mangolds and carrots were up and 
thriring, and the fallows were in course of preparation for swedes 
and turnips, and were in fair condition. The two- and three-year 
seed^-out land, especially the latter, did not show any excessive 
vitality, but this may be to some extent accounted for by the 
backwardness of the season, combined with the inclemency of. 
the district The three-jear-old grasses were apparently degene- 
rating, and it seems obvious that land of this description would 
run foul if left down much longer ; the exposed situation and 
indifferent quality of the soil being unable to sustain with vigour 
and improvement the artificial grasses of the rotation beyond 
this period, even under liberal treatment, and a good system 
and practice of husbandry. On the other hand, however, the 
fields sown with oats on this farm showed but little signs of 
weeds or couch, so that it is conclusive that this sort of land, 
well cultivated, need not necessarily run foul at the end of 
such an extended course of grass as is here carried out. 

^ock . — ^The quantity of stock supported on the farm is some- 
what diffictdt of assessment, firom the fact of Mr, G. Babba^’s 
hxo&er occupying a valley holding, to which from time to time 
iSm Farm stock are permitted by arrangement to descend. 

QuAKTirias and Bbscbotiox of Stock on Tora 

Rm InapeeUoo, Kownlw, 18T4. Second titspe«tSon, May 2l8t, 18Y5. 

CXTTUS. CXTTIiE. 

Cows .. .i, 13 Cows (and 1 calf) .. .. .1 S 

Yearlings, mixed heifers, and\ Cows, Yearlings, and calres 

bullocks j 

Oalyes .. .. i 

Total 29 ! Total „ .. .. 27 


Sheep. 

Stock ewes 200 

Off ewes 85 

Ewe tegs .. .. .. 85 

Wether tegs .. .. .. 110 

Total m 

HoiiSES. 

Working .. 5 

Ditto laid by in yard .... 1 

Hack mares sn-foal 2 

2-year-old colts 2 

Yearling ditto 2 


' Sheep. 

Stock ewes with Iambs .. .. Ill 

' The aboye lambs Ill 

Off ewes and unsold wether tegs 94 
Ewe tegs 104 

Total 420 

Horses. 

I Working 4 

> Mores in-foal 2 

I Colts and hacks 8 


12 


Total 


12 


Total 
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The cattle and horses are supposed not to leave the Hill Farm 
until they go for good 5 but contingencies probably produce some 
variation of this rule. The sheep are always sent down for a 
portion of the winter. If the rule were rigidly adhered to, the 
farm would carry the following quantity of stock from May to 
May : — 

Cattle, 27. 

Horses and colts, 12- 

Ewes and lambs from May to January, 200 ewes with lambs \ 
and the olF ewes, about 90 to 100, from May till August. 

Taldng into account peculiarities of seasons and other causes 
(as this year^ through the unusual severity of the winter, we 
ascertained that two mares and colts were away four months of 
the winter, and some rough keep was also hired), it would be 
fair to assume the totals of stock supported on the farm at 
..Cattle, 27. 

Horses and colts, 8 . 

200 stock-^wes, with their lambs, from May to DecembjEsr^, 

This, as may be supposed, will bear a favourable contrast to 
the numbers of stock carried on the farm when Mr. Babbage 
first occupied it. 

CaUle are of the Devon breed. The cows produce their calves 
towaxds the fall of the year, the heifers coining into profit as 
two-year-olds, and dropping their calves as near grass as possible. 
The calves remain with their mothers for five or six months, 
during which, if in winter time, they are housed, and are allowed 
some cut turnips and ^ peck of oats a day, mixed with chaC 
They run on the grass in the summer, and go off as yearlings in 
store condition, wifch the exception of such heifers as are drafted 
into the stocks . The cows run in the strawyard duriiig the wiufter^ 
living principally upon oat-^traw, with a few turnips. 

, The cows are usi]^y sold in store condition, as the heifers are 
drafted in. Occasionally a few heifers are fattened, but this is 
exceptionaL Four were fattened last winter on a peck of wheat- 
meal a day, in addition to their turnips and straw* 

Sheep are of the Devon Lcmg-wool breed. The 200 stock 
ewes, averaging about one latob each, come up with their lambs 
in May. The yearling ewes follow them, j^ter the lambs are 
weaned in June, the off-ewes are drafted from the flock of stock 
ewes, principally by seniority, and are zeplac^ by tlm 
which amount in number to about, 90. ; 
continue to run the grass tUl Angi^ qpd 
lower farm about a month lator, Hilt ^ 

the carcase. 

The lambs are hurdled on the turnips, the sexes being divided. 
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and the wethers receiving 1 J pint of oats per diem, with chaflF, 
until they deiscend to the lower land when they have done the 
turnips, there to he finished. They approach 20 lbs. per quarter, 
in May, and are sold out of wooL The ewe lambs mso ran the 
tomips during the same time, as also the stock ewes ; but neither 
of these flocks receive any com unless the weather is very severe, 
in which case they are allowed one pint of oats a day pro fern. 
The turnips are not cut for any of the lots. The whole of the 
sheep go down the hill together when the roots are completed, 
and the lambs are dropped before they return. 

The clip of wool averaged 8 lbs. this year. 

Horses . — ^The four working horses are of a useful stamp. The 
remaining colts and hacks are half-breds and roadsters. The 
horses live through the winter on oaten-sheaves cut into chaff, 
and as many swedes, mangolds, and carrots as they require. In 
the summer they go into the pastures. 

Fences^ Soads^ Water, and Gejieral Neatness . — ^The fences, 
three^fouiths of which were planted before Mr. Babbage took the 
farm, and the rest since, at the expense of the landlord, are rather 
better than the usual Somersetshire pattern ; they have been 
properly laid out in straight lines, and their high banks are also 
of utility in so exposed a district as a means of shelter. The 
banks are aome 6 feet wide at the bottom and 4e feet at the top. 

Iieigbt is about 5 feet, aiad Jbej are occasiohally, near 
mds or gateways, eased on either side stones. The hedges 

are all of beech, which is planted in double rows on the top of 
the banks. They appear to be ibrivingwell, and are allow^ to 
grow to a height of 10 or 12 feet, being <mly laid down when 
they are becoming open and the adjacent land is in grain. The 
top of the bank is then protected with a layer of blackthorn « 
either side till the hedge has again grown np. The turnpike* 
road runs past the mines on one side of the form ; an occu- 
pation-road crosses the centre of the land, and another skirts its^ 
north-east section. The gates and premises are neatly kept. 

^ , Part of fbe fields are supplied with the surplus water from the 
ironstone mines ; the others from the Tone. 

!*£?• — ^Four men of all sorts are kept ; — 

Carter 12s. 0/f, per week. 

Tad ditto . * 10s. 6rf, „ 

Stockman, with farm-house and 
garden, and firewood . . . 11s. Orf. „ 

Old man at 8s. Od. „ 

Cider is given in the harvest, also to the men for com- 
threshing ; and sometimes in hot weather. 

The old man works or not, optionally, and earns about 6s. 
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per week ; so that the weekly average cash payments for labour 
are under 2L 

£. 

Total weekly pajnnents for year, exclusive of harvest 88 0 


Additional payments : — 

Threshing (coal inclusive) 12 6 

Harvesting, cutting and binding (contract) ... 7 15 

Cider, 5 hogsheads at 25s. 6 5 

Stockman, cott£^, garden, and firing .... 55 


£119 11 

Or about lls, per acre. 

The average weekly wages on the farm first three years of 
occupation was lil, with other extra items on a proportionately 
lower scale than at the present time. The outlay for labour 
has therefore doubled within the last ten years. 

The hours of labour are from 7 A.M. to 5 P.M. 

Horses work from 6 A.K. until 2 P.M. without restung. 

The oats are bound up, stacked, and carried by contr^, 
the cutting being done by Hornsby’s manual-delivery macdune 
by day-work. 

Threshing is accomplished by a hired portable steam- 
threshing machine. 

The Judges considered that Mr. Babbage’s farm was well man- 
aged, and had some especial features of interest ; and although 
the competition was insufficient for them to award the prize, they 
had great pleasure in finding that the Council readily agreed 
to their recommendation to do so. 

Class n,—DAiBt FjfitBHA 

First Prize Farm. * 

TumiEY FaEBT, near Bath, in the occupation of Mr. George 
Gibbon^ consists of 48 acres of arable land and 155 acres of 
pasture. It is a short distance &om the Camerton Collieries, 
about six miles south-west of Bath, and is approached from that 
town through a beautifully undulating and ever-varying country. 

The rapidity of change of the geological formations in some 
parts of mmersetshire is strikingly exemplified on this Holding. 
The house and buildings stand towards the north-eastern ex- 
tremity of .the farm, on a beuik upcm which mme fifteen^ diicM ^ 
the oolite crops out. ^ SuxintEmdix^ as ihfr 
the lias is clearly and abruptly 

part of the holdr^, extmdi^ to ^ Mnver end 

of the farm adjoining the canal, where the hew red sandstone 
comes to the su^ce on an area of about thirty acres. 
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The coal measures are worked close by at the Camerton Col- 
lieries, where coal is found immediately under the new red 
sandstone at 100 to 150 fathoms’ depth. 

The soil is by no means naturally rich, and it varies a good 
deal in character, as may be supposed from the marked ch^gea 
in the geological constitution of the subsoiL It runs from the 
light friable texture of the oolite to the stronger new red saad^ 
stone, and the still more retentive lias, with its clay subsoil. 

The rainfall is much the same as in the neighbourhood of 
Bristol, and the climate is considered moderately good, although 
the district is not so early by two to three weeks as the richer 
vales of central SomersetsUre. Han’^est operations usually com- 
mence on Tunley Fam, which is in rather an exposed position,, 
about the latter end of August. 

The tenure is from year to year, and the tenancy commenced 
Lady Day, 1859/ 

The occupation was considerably increased this year, and now 
contains a double quantity of arable and grass land. 

The extensive enlargement of the buildings, hereinafter referred* 
to, is in some degree due to this increase in the acreage of the- 
farm. 

In this neighbourhood the incoming ten^t, by custom, usually 
takes possession of tbe homestead and all the land at Lady Day. 
He pays for seeds, labour, and tillages on the amble law, and 
for hay and straw at market price. On some farms the outgoing- 
tenant is entitled to an ofigoing crop of wheat ; and in other 
instances, where the outgoing tenant has fed off his green crops,, 
the allowance for tillages is reduced to one-half the cost, and 
half a year’s rent, tithe, and taxes are returned to him. 

A stipulation is generally made that the quantity of hay and 
*straw left at the expiration of a tenancy shall not exceed a givea 
number of tons. There is no tenant-right by local custom or' 
private arrangement 

The comprehensive plans which accompany this Report, and 
for which the writer is indebted to the courtesy of Mr. Feare, of 
Camerton, the agent of the estate, will best illustrate the work 
now nearly accomplished at the homestead, as well as the altera- 
tioi^ and improvements effected on the farm (see Figs. 2 to 5). 

The house and buildings are for the most part built with stone^ 
and are very substantially erected. The dairy adjoins, and its- 
arrangements, which are hereafter described in the Report fur- 
nished by my colleague, Mr. E. little, of Lanhill, Chippe^^m,. 
are of a very complete character. 

The buildings (Fig. 3) now consist of the older portion, which 
Is j^ppi^tated by a range of stabling for carthorses and hacks, ad— 

; and nearly in line with the dwelling; the principal pig— 




TI» aottedlSnes tbe wb & 

th« iKUded lines new feooes sabs&ftqteA. 

llie grass land is tinted ; tltearKblelBitd left wlilte. * 
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geiies at the back and in close proximity to the whey-house, into 
which the whey is conveyed from the dairy by means of pipes and 
mixed with meal for the feeding-pigs ; two cowsheds, containing 
33 ties, and a small milking-yard ; also a superior waggon-house 
•of more recent construction, with sheds at back, over which 
is a good granary and general storeroom. In the bam a chaff- 
cutter, worked by a 3-horse-power engine which is connected 
with it, is conveniently hxed, and a mill for grinding com is 
worked by means of the same machinery. 


%.^Flan of Farm Premises on Turdey Farm^ in tJte Oeeajpation 
Mr, George Cfitibons, 



A. Gsidea. 

B. TSev jnscd, 

Bl Xewajr^^poad. 

k 

B. Wliey house, 

F. ScoUeiy. 

G. neSxj. 
US,mdbtss, 


I. Lawn. 

J. OldcowEheSla. 

JEL Bam. 

L. Waggon bouse. ^ 

H. Sheds and granary over. 
BT. New cow sheds. 

0. Fod^ room and loft over. 
W S. Water supply pip^ 

T B. Tramways. 


The new cowhouses (N}, recently erected, and barely completed 
" at the period of our last visit, are built of good lias stone, and are of 
a very superior description. They consist of two lines of buildings 
of equal length, running at right angles to one another to the 
rear and west of the old premises, and forming with them a large 
milking enclosure (B). In the centre of this yard is a drinking- 
pond (B 1). The land at the hack of the old prengises, and wh^e 
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the new buildings now stand, formerly rose rather abruptly. It 
has been excavated sufficiently to admit of the hay and straw-lofts, 
of the new cowhouses being on a level with the table-land to the 
rear of them. Here the stackyard is placed close to the angle of 
the two ranges of building ; and hay and straw are readily supplied 
to the lofts with a very inconsiderable amount of labour. The 
width of the erection is 25 feet, which gives ample space both in* 
front and behind the animals. A tramway for the removal of 
manure runs at their heels. The whole of the manure is carried 
to the lower or south end of the building, and is there tilted into- 
a yard set aside for the purpose. Another line of rails runs in 
front of the cattle for the supply of grains and other food. The 
cribs are of Bath stone, and there is a drinking-cistern for each 
two cows supplied by a pipe fo>m a reservoir on a higher leveL 

i and 5 . — Plan and Section of Gaide Sheds ai Turde^ Pam* 


Fig. 4.— SEonox. Fig. 5 ,— Plan. . 





A. Pitted fi£K>r'>~rsBimaBt stones 

B. PftSase. 

G. Fodder on aspautlt walk, 

n. C^sm&cegiiteroverdraizL 
£. MsnnxB tnunwitr. ' 


F. straw and fodder loft 

0. VentllatiiNQL 
H. GribStdrc. 

1. Drainage adit. 

W SL Water sapply pipes. 


The flcKnii^ is of Pennant stones, and is also pitched'; »id at 
the baidc of the cows h an open ^tter, vidi oceasionaU j gratii^ 
conunonicating with tiw nnde^isnnad diain. . The todd^eiEt^ 
ingenionslj amnged, oocnpjds^^alwBl; 

the houses. TIk) side u as^ $ut wldeit pla^ in 
the cribs fay faeing.dii]^^ over tbe iindined piane^ ilwim in Fig. 
4 ; the other for straw, which is thrown orer the opposite side 
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ibr littering the animals. Glass windows are arranged in the 
roof — high up on the one side for giving light to supply the cribs, 
lower on the other for littering and cleaning out the animals. The 
urine from these stalls is carried away by means of drains shown 
in the section (Fig. 4). It. runs into a small well at the end of 
the buildings, to which the drainage of the whole of the rest of the 
premises is brought. From this point it is all conveyed by means 
of a 9-inch pipe to a large tank of sufficient capacity to contain 
400 hogshei^s, which is situated on the brow of the hill in the 
adjoining cow-pasture, marked B on the plan of the farm (Fig. 2), 
ai^ 150 yards’ distance from the confluence of the drainage. 
The conformation of the ground here admits of its being u^ 
for irrigating some four or five acres of grass land, the overflow 
being capable of diversion in three difierent directions. Its efiects 
are very marked and advantageous. The land on the lower side 
of the tank has been cut away, and a roadway formed of sufficient 
depth to admit of a 3-hogshead water-barrel being filled in the 
course of a few minutes by means of a hose, with a screw-tap. 
The liquid manure from this tank is used for roots, which are 
sown with the liquid-manure drill; and at other times, when 
there is a superabundant supply, it is carted out in the barrel, 
and di^imted generally on the pasture land not otherwise 
.amlialde to its infiim 

was or^hallj derived from wells which, 
m rimes of dhwwi^t, were very deficient It is now procured 
from a never-failing spring of good water, some half-mile dis- 
tant from the house on the western side of the farm, and 200 
feet below the elevation of the buildings. An hydraulic ram, 
^capable of lifting 4000 gallon^ per day, forces a supply into the 
reservoir marked E on the plan (Fig, 2). This reservoir lies at 
the back of, and above, the homestead, and the premises are sup- 
plied from it in the most convenient manner, taps being arranged 
at the points where it may be required. A tap also intercepts 
a supply of water for the threshing-engine when at work in the 
stackyard, while other pipes continue from the premises to the 
new portion of the occupation on the lower side of the tumpike- 
Toad. 

The artifiicial pool into which the spring is conducted for 
forming a head of water for working the ram, is inclosed by a 
strongly-built wall, cemented, and sunk into the clay, to render 
it water-tight Its dimensions are 40 yards in length, 10 yards 
in width, and 4^ feet in depth ; the object of so large a dam 
being to insure an unfailing supply of water. A sheep-warii 
adjoins. It is 5 yards long by 3 yards wide, and is sufplied 
by the overflow from the dam, which, after xaxmmg throng^, it, 
is conducted by means of a 9-mch pipe into the meadow beloif, 
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l^iheie it is utilised for irrigation, eventually falling into the 
watercourse that runs below. 

There must have been a large outlay on these various im- 
provements. The fact, however, remains that the work has 
been well done. If we refer to the new cowsheds, which are 
constructed to accommodate 70 head of cattle, we find that no 
detail has been lost sight of ; and if we revert to the water-supply, 
or the removal of the drainage, we can discover no flaw in the 
work, which has been perfectly and thoughtfully executed. Effect 
has not been sacrificed to utiHty ; and in the long run, durability 
and convenience of arrangement will, no doubt, recoup both 
landlord and tenant for the primary outlay that both have incurred 
on these permanent improvements, and which will for many a 
year to omre be a standing memorial of what can be done by 
ithe hearty co-operation of owner and occupier. 

Grass — ^The pasture land consists of 155 acres, being 
between three and four times more than the arable portion. It 
is not of first-rate quality. 

The meadows are not especially reserved for hay; the prac- 
tice being to mow and graze the greater portion of the pasftuies 
alternately. Nearly half the grass is mown every year, as a laige 
supply of hay is required for the milking-cows in the winter. The 
work is done by machinery. The fields are for the most part of 
considerable size- Those adjoining the turnpike-road are divided 
1^ iron fencing, the rest by some of the older cattle-fences 
characteristic of the county. A considerable outlay has been 
made by the present occupier in removing old hedges, levelling 
banks, and filling in ditches in the fields by the r^ftd-side, and 
also in dimisbing the large banks of the older fences still 
remaining. Experiments on a small scale in top-dressing the 
grass with phosphatic manures have been tried, but the result 
was not deemM sufiiciently satisfactory to justify the con- 
tinued application of these fertilisers. Liquid manure 6om 
the tank is distributed by the barrel. It is very effective in 
its action, and supposed to pay well for the labour of removal. 
Saltis ulso used as a top-dressing, and found to be beneficial; 
and the whole of the farmyard-manure, after being mixed with 
road-scrapings, is spread on the pastures with invariably good 
e&ct. 

Ardbh hard. — ^The four-course system of husbandry is pur- 
sued on the cultivated portion of the farm, which' is 43 
The rotation consi^ of Wheat, ItoW m 

IraemedUae Ch^' 

ihe bulk of the wheatr-sthbblds, ahd oh the 
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land in the spring and srunmer, before it is put into swedes or 
common turnips, the latter succeeding the last fed parts. 

Swedes and turnips are alternated as much as possible on the 
same land, on the recurrence of the root course. They are sown 
20 inches ap^ on the fiat, and set out a distance of 12 inches ; 
4cwt. to 5 cwt. per acre of superphosphate dissolved in liquid 
manure are applied at the time of sowing, by means of the 
liqmd-manure drill. 

The Grey-stone, Green Round, and Yellow Tankard varieties 
of turnip axe grown ; the first-named being put in soon for early 
keep, and the other sorts sown towards the end of July, and 
preserved for later grazing. The Improved Purple-top swede 
is also grown, and generally sown the first week in June. The 
green crops and roots are all consumed upon the land by sheep 
receiving a considerable allowance of com. This system of 
treatment, with the addition of the direct application of liquid 
and artificial manures, is found to sustain in a high state of 
fertility land that has for many years received but a very small 
proportion of the fexmyard-manure. 

Barley. — Imported Scotch Chevalier barley is generally put in 
at the rate of o to 10 pecks per acre in March, and is found to 
be ve ^ productive. 

CMers axe sown with the ^ring grain-mrops. Pure red 
Stoifp wm thpi once in eight years, the alter- 
ili^. comse hStA dk>wh miih a inixtiise of white Dutch, 
altik^ trefoil, and Italian rye-grsuss. 

WhmJt. — ^llie leys are ploughed in September, and generally 
sown the end of that month or the beginning, of October. 
Browick red is found to be the best sort for autumn seeding, 
and 2 bushels of seed are put to the acre. Sometimes “ Tala- 
rera” is sown in the spring at the rate of 2^ to 3 bushels per 
acre, and is found to do well. The advantage of spring-sowing 
is the prolongation of the clover-grating in the autumn if the 
ley is doing well, or otherwise the ley is ploughed and a crop of 
mustard intervenes, and is fed off before sowing the wheat in 
the spring. The disadirantage would be the great uncertainty 
that always exists in being able to secure a productive return 
from spring-sown wheat. 

The crops growing on the land at the present time indicate 
a diversion from the true course of rotation. 

This arises from two causes. 

1st. The calamitous drought of the season 1874. 

2nd, The increase in the size of the occupation. 

Field No. 4 and 5, on Fig. 2, should this year have been wheat ; 
field No. 6 and 8 should this season have been seeds, 4 acres of • 
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lumbers > 
of Fields ' 
os Map. I 


first In&pectJos, Not. 2 , 18^4. 


Second Ibspection, July 1S?5, 
or to follow. 


. i 1 

4 & 5 I 10 I Mustaxd, early tonips, and rape 
after tiefoil and Xt^an lye- 
< grass, mown and grazed. 

6 & 8 I 14 Bape and mnsiard after barley, 
j where seeds had filled. 

II j Si winter vetehes, 

7 Rape fed.. .. .. .. .» .. 

7 Winter vetches after wheat 


Barl^ seeded 
mixed seeds. 


Bar!^. 
swedes. 
!\2| turnips. 


Totals. 

Barley .. 17 acres. 

Oats .. a| „ 

Bape and tnmips ^ „ 

Swedes ll| „ 

Show^ in cereal crops .. •• .. .. 20} 

Ditto green crops .. 21 


wiQi 


Bape and tomips after 
mustard; swedes after 
rape. 

Oats seeded. 


wMcli would probably have been broken up for common turnips ; 
and 7 acres of field 22 should have been seeded down with the 
barley. The result would have been : — 

Wheat, 10 acres. 

Barley and Oats, 10 J ,, ^ 

Clover, 10 „ 

Boots, 11 

The divergence has arisen as follows: — 

The 14 acres of seeds fidled last summer in field 6 and 8. 
It had therefore to go into green crops and roots. 

No. 4 and 5 was sown with barley and seeded in order 
that ike 7 acres in No. 22 should not be laid down with clover, 
the object being that the whole of that field shall come under 
mie crop next year to suit the new holding. 

Firs^ JnspecHm , — ^When the Judges were at Tunley in No- 
vember, they found that the dry summer had considerably affected 
the arable culture, as has beeu explained in referring to the 
crops on the plough^ land. The hay had jpoved a defidimt 
crop, not amounting to mu^ mure ikm ,a iff 
which would be abcmt' SS 

course of cultivation for the ^ of ihe stieep 

and Iambs had been sold off fai, ^e dmry cows and young 
afcock were looking well. 

Toil. XI.— S. S. 2 H 
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Sec&nd Inspeetim * — ^At their second visit they found the barley 
looking rich and dark in colour,, a portion being apparently 
too thick and, luxuriant. A veiy good piece of winter vetches 
was being fed off widi ewes and Iambs, the latter running 
through Carson and Toone’s lamb-hurdles, and taking the head 
of the crop, at the same time receiving J lb. each of linseed- 
cake per diem, while the mothers were daily moved to clear up 
after their offspring. This field was afterwards sown with 
swedes and common turnips. The other land for roots, like 
that now referred to, sustained the indications of cleanness and 
good cultivation that were noticeable at the autumn inspection. 

Live Stock on Tanhy Farm^ May 1875. 

48 dairy cows. 

14 yearling heifers. 

2 bulls. 

100 ewes and Iambs. 

70 pigs. 

Cattle . — ^The fine dairy of cows is the chief feature in the 
live stock. The cows are very useful unpedigreed Shorthorns,, 
and, sue now being improved by a lengthy and well-made 
9-TOa^M buU^ who Imsts a direct lineal descent from the 

• J$€sretofcise< cadves* have 
3 eiA% mA bom w^-*knbwn a^butes 
cff Hr. Gibbons’s herd, hare on a 3-years’ average realised, as 
much as 3/. each at that age. This year his demand was much 
diminished, and 2L per head was the amount obtained for 
them. 

Until last year, the calves, with trivial exceptions, have* 
hitherto been all sold, and 3-year-old heifers purchased in the 
spring to take the place of the older cows Rafted from the* 
dairy. These have been disposed of in good store condition,, 
to be finished by graziers or feeders on farms suited for that 
purpose. 

In the future, 10 to 15 heifer-calves will be reared, to take 
the place of the drafts from the dairy, and in anticipation of 
the increase of the farm, this system was commenced last year 
by the retention of 13 wellrselected calves. 

The cows are all well cared for. In the past they have been 
kept in during the winter, as far as the accommodation of the 
buildings would admit ; and in the future all will have house* 
room. After calving they are fed on hay, chopped straw, and 
brewers’ grains, with a Uttle meal, and a daily allowance of 
4 lbs* of lini^ed-meal each; thm is continued until a short 
pmod after they have been turned out prnmaneBtiy to«^rass in. 
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May. The apparently large area of 1^ acre of grass is allotted 
to each cow for the summer, irrespective of the herd having the 
run of the aftermath when it is ready for grazing. Together 
with the hay consumed, therefore, each cow requires somewhere 
about acres of the Tunley grass land for her yearly main- 
tenance. Cheese-making commences the first week in March, 
before which fresh butter alone is produced. The cows are 
not allowed to remain on the same pasture for more than four 
or five consecutive days. 

Sheep . — 100 breeding ewes have been hitherto purchased in 
October. They are cross-bred, but have a preponderance of 
Hampshire blo^. Having been run with the ram in the month 
of Augu^ they are bought in lamb. The flock is not allowed 
to be much on the grass land, except for a short time, abou^ the 
lambing season. Ihe ewes and lambs have, as a rule, been all 
fed and sold before the advent of the next yeai^s purchase, the 
practice having been to draft them gradually off the green crops 
as they grew ripe. The lambs have generally been disposed of, 
therefore, from three to four montl^ old ; but for the future a 
new policy will be adopted, and they will be weaned at the 
beginning of June, and have their cake and com gradual]^ 
increased, until they are sold fat as yearlings off the roots* After 
the lambs are weaned, the ewes are pushed forward, and disposed 
of in the autumn when fat. 

It is intended to increase the flock from 100 to 150 br^ding 
ewes. 

Pfys, — ^Ten black Berkshire sows are kept. A white boar, 
of Duckering’s breed, is used for crossing. About 120 lat pi^y 
the produce of the above, are turned off in the course, oi the 
year. Tlwy are sold as they reach the weight of 10 jscore each,, 
the value per pound decreasing after: excee^g that size. The 
pigs are kept in a feeding state from the time of their birth 
sold off. No straw is used for littering them; the floor of 
the pi^^eiy is paved with hard bricks, and by thorough cleanli- 
ness its use is dispensed with. The economizing of straw is 
an important matter, on account of the limited acreage of arable 
land in proportion to the large herd of dairy cows- Sawdust 
is sometimes used to supplement the straw for litter. 

Fmees^ Bmis^ and G&wral Neatness, — ^The outlay made by 
the tenant in removing old fences and levellmg dutches, Acc.,. 
in the pastures, has afrWy been alluded to. The\remaining 
old Somersetshire hedgm^ have had them 
but can never be ma^'^good^ 

to thrive on this farm-/ The bound^f mad 

is a solidly-built lias-stone walk The new feruses auuoss the 
pastures are of strong wire, and present a neat appearance, 

2 K 2 
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Stoat wire rope, probably from tbe collieries, has been run througb 
most of the old hedges adjoining or intersecting the grass fields, 
which would present formidable obstacles to sportsmen. 

Ponds have been made and thonghtfally arranged to supply 
tbe grass fields, one pond usually being available for two fields. 
A good main road intersects the farm, and a by-lane bounds 
part of the western side ; but the repair of these does not come 
within the province of the tenant. No other made roads have 
been formed, the farm being too straggling to arrange' them ; 
but general neatness is everywhere apparent, and could not well 
be excelled. 

Manures and Food purchased. — ^The annual outlay in pur- 
chased foods, irrespective of that consumed by horses, amounts 
to the large sum of 600Z. ; this includes 15/. for grains for the 
iTtillring cows, the TCst being com, linseed- and cotton-cakes. 
Artificial manures, chiefly superphosphate, cost 22/. annually. 
OMauges and LaAour, and Permanent Impraoement. — ^There are 
no cottages attached to the holding. The weekly wages for 
labourers now amounts to 15s., the hours of labour being from 
5.30 A.M. to 6 3P.H. They have increased from ll^. per week 
in 1865. The workmen are allowed 1 J pint of cider per day, 
with a largely increased quantity in harvest. 

Woinen are employed On tbe farm and for milking. Their 
hmm are from 8 AM. tio 6 and the daily payment is lOd. 

is paid fiw esrtra, at the rate of 6d. each time. Four 
women assist at this work. 

The Lasoun Bill on the Vasm during the last nine lowing 
an. average for the four years, 1866, 1867, 1868, and 1869, when 
the weekly wage was 11s. and 12s., of 25s. pear acre; and to the 
five following years, during which time they rose to 15s. weddy 
(with liquor) of 30s. per acre, and an increase from 21s. 4d. per acre 
in 1866 to 32s. Sd. m 1874, 


Tear, 

Cash paid to | Hire of 
HenonFoim i Threshing 
Acconnt, j Hachine. 

Wages and 
keep of 
Dairymaid. 

1 Total. 


£s.d. £ 

£ 1 

£ s. d. 

1866 

177 19 3 ! 5 

27 

209 19 3 

1867 

203 15 3 : 5 

27 

235 15 3 

186S 

257 9 4 i 5 

27 

289 9 4 

1869 

233 6 1 ' 5 

27 

265 6 1 

1870 

237 13 7 1 5 

27 

269 13 7 

1871 

240 1 4 ; 5 

27 

272 1 4 

1872 

255 7 1 1 5 

27 

287 7 1 

1873 

270 9 1 1 5 

27 

302 9 1 

1874 

^ 8 ?! 5 

27 

322 8 7 
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The foregoing Table, respecting wages, is instructive; but 
it must be borne in mind that an annual outlay of from 50Z. to 
60/, per annum has been made on permanent improvements, 
which is included in the total sum paid for labour, and which 
for the future might be dispensed with. 

The general management of the farm is unexceptionable, and 
the returns, both of dairy produce, as shown by Mr. Little’s 
Report, which follows, as well as those derived from the other 
resources of the holding, are eminently satisfactory, and could 
only be obtained by a liberal and judicious management ; and 
the Judges had much satisfaction in awarding Mr. Gibbons the 
first prize for dairy farms ofiered by the Society. 

Notes on the Dairy Management of Turley Farm. By E. Little, 
of Lanhill, Chippenham. 

It is to be regretted there was not more competition in this 
class in such an important district for making cheese. There 
were only three farms entered, viz., Mr. George Gibbons, Tunley 
Farm, Bath ; Mr. Robert Al&ed Day, Oubley, Bristol ; Mr. 
nelius Collins, Orchard Leigh, Frome. One would have expected 
at least ten or twelve entries, more especially as the Committee 
of the Cheese Market, established at Frome three years since, 
have annually offered liberal prizes for the best dairies of 
cheese. One would have expected this to stimulate competition 
for prizes for the best manag^ farms, as well as for the best made 
cheese. VC^ether it is that the farm-houses and buildings in 
Somersetshire are somewhat behind the times, and the landlords 
in many instances will not improve them (although there are 
many exceptions), so as to hold out any inducement to Ihe occu- 
piers to exhibit their farms in public competitxbn ; or whether 
the fanners, as a rule, attend more particularly to the manage- 
ment of their dairy-produce than to that of the land from wMch 
it arises, we cannot say; from whatever cause it proceeds, the 
competition was very meagre, and barely sufficient to admit of 
the second prize being awarded. However, had the competition 
been larger, it is doubtful whether we should have seen any dairy 
farm in Somersetshire better managed than Mr. Gibbons’s, both 
with regard to the land and to the process of cheej^making. The 
latter I shall now ^deavour to describe ; but. at the outset I 
should mention that Mrs. Gibbons is a dau^t^ df 
of Marksbory, whose name m celdbiu^ 
not ozdy for own daily, 

on this subject (see voL xxi), wi lu 

giving instruction in other dmricts mi the axt of chee^nmking. 
It will not be wondered at, then, that ihe .pFOcess is carried on 
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in thce iaost perfect order, it being the same, or very' nearly so, 
as that adop^ at Marhsbnry, the full details of which are well 
described by Mr. J. C. Morton, in his paper “On Cheese- 
making in Home Dairies and in Factories” (see this Journal, - 
2nd series, voL xi., part I,, page 272), that it would appear super- 
fiuous to repeat it here. The only difference in tie manufac- 
ture is that a portion of the whey is heated for the “scald” 
by being placed in tin vessels and floated in the boiler until the 
temperature is increased to 130°, and then poured intp the cowl 
to get the whole up to 100® Fair., instead of hot water being 
let into a space around and below the cheese-tub, there beiiigno 
apparatus of that kind used in Mr. Gibbonses dairy. 

The cheese is made once a day. The evening’s milk is put into 
the cheese-tub, and a portion mto other vessels when the weather 
is too hot to allow of the whole quantity remaining together 
in the tub. The morning’s milk is added. Part of the even- 
ing’s milk having been previously skimmed, the cream and a por- 
tion of the milk are heated up to 100° Fahr. by being put into 
tin vessels and floated in the boiler; the warmed milk and cream 
are then poured into the tub to raise the whole to 80® or 82° Fahr. 
The rennet, made from the best Irish veils, is added at the rate 
of about balf a pint to 100 gallons of milk ; it takes about an 
to oiaagalate^ when the curd is cut by a long knife, in lines 
4haiBnigk the whole depth, into squares of 3 or 4 inches. The 
then broken up with the hand ^md the skimming-dish, 
gKilly worked with the curd-breaker, which is made with 
four fingers of brass with wire worked across it. Great care is 
taken in this process, so that the whey does not lose its colour. 
The curd is broken into small pieces about the size of cherry- 
stones. It takes fully half an hour to get it to the proper state. 
, . A portion of the whey is then drawn off and heated, by floating 
the vessels in the boiler, and is then returned to the tub to heat 
the mass to 100®. The mess is then stirred for half an hour by 
.hand ^nd skimming-dish, until the curd is reduced to separate 
pieces imt larger than peas. When the whey has well settled, 
lit is dsawn off by a tap at tbe bottom of the tub (a fine zinc sieve 
i hdbgplamd before the tub to prevent any curd from passing 
noff) ; it nms away by a trough to the whey-house into vats, in 
wMch it remains unffl the following day, when it is skimmed, 
malwg blitter of about half a pound per week per cow, or some- 
what less. , When the whey is drawn off and the curd has become 
tolerably diy, it is cut into several pieces, which are throvm one 
upon another, and left for some little time to thoroughly drain 
^3and get together, when it is cut again, and left a few minuto to 
it then turn slightly acid, but it must not become. too 
The curd is then brpken up by hand into, pieces, 
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about 3 inches square, and left to cool ; when sufl&ciently cool, it 
is put into the vat and placed in the press for half an hour, after 
wluch it is taken out and passed through the curd-mill, and 
spread in a wooden vat or cooler of about 3 feet by 5 feet to 
cool and toughen. When the curd is sufficiently cool, 2 lbs. of 
salt are added to the cwt., and it is placed again in the vat and 
pressed, the pressure being equal to nearly one ton weight. It 
xemains in the press till next morning, when the cloth is changed ; 
^ thin calico cloth is put on the cheese the second day ; on the 
third or fourth day it is taken from the press to the cheese-room, 
and a strong linen bandage is laced tightly around it. It is 
turned daily for some little time, and less frequently as it ripens, 
three months is generally about the time for it to become market- 
able. The cheese-room is kept at a temperature of about 60® 
Fahr. by means of a stove in the room ‘‘ to ripen ” the cheese. 

Mr# Gibbons’s cheese has a wide reputation, having taken 
nearly thirty prizes in many counties at home, and it obtained 
the gold m^al at the French Exhibition in 1865. 

Mrs. Gibbons, as before stated, takes the superintendence of 
the cheese-making, and is assisted only by a girl, a.t OIL per 
annum. The cost of making here contrasts favourably with any 
factory system, so far as actual out-of-pocket expenses are con- 
cerned. Three or four women are engaged to milk. They are 
paid 1^. per day for morning and evening. 

The whey is used for feeding pigs. 200 or 300 qrs. of com 
are purchased for fattening the pigs, which are usually bred on 
the farm* The whole of the drainage from the house-piggery 
and yards is conveyed to a tank in an adjoining field, which 
lies on the side of a hill. A cart is set on the lower side, a screw- 
plug is turned, and the sewage flows into the barrel, and is 
distributed over the poorer portion of the field. Its effects are 
very marked. It is also used for drilling the root crops grown 
on the farm. 


Second Prize Farm. 

OoBLEY Faem, near Bristol, occupied by Mr. Robert Alfred 
Day, to which the Judges awarded the Second Prize offered in 
the class of Dairy Farms, contains 24 acres of arable and 156 
acres of pasture land. , 

Sitaatim and <3^fq^.---The farm 12 miles ^ 

Bristol, and, with ^ excep^^w 
Mendip range itself, rests at 0e bs^ of 
The lower land is on the new red marl, and the hill pasture 
upon the limestone shales. 
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Soih — ^The bottom portion of tbe farm is a red loamy soil of a 
very retentive cbaxacter, the upper part being much lighter in 
nature, and more of hill-pasture character. The subsoil of the 
lower farm is chiefly clay, but occasionally seams of gravel are 
found intersecting it. 

Climate . — ^The climate is variable, and the rainfall excessive* 
The Mendips are extremely steep on the Onbley side, and the 
flat district below the farm is consequently much exposed to 
floods in the winter and in wet seasons. 

Tenure , — ^The tenure is from year to year, commencing, for 
the most part, at ilichaelmas, and terminable by a six months’^ 
notice to quit. A portion of the land, however, not originally 
taken with the holding, is held on the same terms from Christmas* 
-to Christmas, and another small section recently occupied, fromi 
Lady Day to Lady Day. The agreement admits of no tenant- 
right, but the payment of land and property-tax by the tenant 
is made a sine qua non. The local customs are much the same* 
as on Mr. Gibbons’s farm. 

Souse and Buildings , — ^The house and dairy premises are- 
justly described in Mr. Little’s accompanying Report, and may 
be characterised as being as bad as it is possible to conceive. 

The buildings are also totally inadequate for the holding* 
They are stone erections, partly thatched and partly tiled^ 
inconveniently arranged, and insufficient to give house room 
for the dairy cows and pigs. There is a small stable; cow-' 
ties for about half the cows kept; a cha&room fitted with a. 
chaff-cutter and a pulper, worked by one-horse-power machinery 
a cx^w-diouse converted into a piggery, over which is a meal 
store-room ; an outhouse for preparing food for the pigs, into^ 
which the whey is pumped jfrom the dairy hy means of a force— 
pump; a carthonse, and a cider-room. The stackyard is at* 
the back of tbe buildings, and has been^ extended and levelled 
at considerable expense by the tenant. The walled garden 
is behind the house, and the neatly stacked wood-piles and 
the orchard extend still further to the rear. The orchard pi^- 
duces on an average some 50 hogsheads of cider yearly. Tlie 
overflow of the jax^ is conveyed ^ro$s an occupation road hy 
means of open wooden troughs into the meadow at the back of' 
the buildings. 

The farm is much scattered, and the -fields are irregular, and 
in many, instances detached. 

Grms Land , — ^The grass land is not naturally very fertile 
but the appearance of the pastures has been considerably im- 
proved by the removal of superfluous fences and irregularities,, 
the filling up of unuecessary ditches. Some under-drainage- 
f al^ be® done, the landlord charging a moderate interest on. 
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the outlay, and the tenant doing the haulage. Much improve- 
ment remains to be effected, and there is every indication that 
thorough drainage would be the proper basis to start from. 

The pastures now throw up rushes to a considerable extent, 
and the hedge-row elm-trees, which are rather numerous, have a 
dwarfed and starved appearance. 

With the exception of two pastures contiguous to the pre- 
mises, the grass land is grazed and mown every alternate year. 

About 30 acres are top-dressed with farmyard-manure annually. 

The Mendip pastures undergo the same treatment as the low- 
lands. 

Arable Land . — ^The arable part of the farm consists of 24 
acres, divided into small fields and intersected by large ditches.. 
The usual course of cropping is : — 

Beans, Barley, or Wheat seeded, 

Wheat, Seeds mown. 

Roots, Seeds. 

• 

This rotation, however, is not very rigorously carried out. 
like the pastures, part of the arable land has been imper- 
fectly drained, and is still very wet. It is ploughed up in 
three-bout butts, and water-furrows are also cut to remove the 
surface-water into the open boundary ditches of the fields. 
Whether perfect under-drainage would obviate the necessity 
for these small high-backed lands and surface-water furrows, 
entirely or not, it is difficult to speculafe upon ; but tbe present 
conformation of the lands, the arrangement for the removal of 
surface-water, and the natural ditches, must do much to neu- 
tralize the effect of the under-drainage. Be this as it may, 
under any circumstances this tenacious soil would be most 
difficult to cultivate. 

Beans . — ^Winter beans only are grown ; they are sown early, 
and farmyard-manure is always ploughed in before drilling 
them. 

Wheat , — ^The varieties grown are Nursery, Blue BaH, and 
April wheat. The autumn-sown sorts follow beans, and are 
d^led at the rate of about 2 bushels per acre towards the end of 
September. April wheat is sown towards the end of March 
instead of barley, which is not often sown. Three bushels of 
seed per acre is sown at this season. 

Boots . — ^Mangolds and swedes are grown. The wheat stub- 
bles are cleaned and culrivated dicectlj after baryest, the 
ground is then bout^ up into ridges witb a 
and left thus exposed for ynmtm spring, 

when sufficiently dry, it is work^ down, then ridged up again, 
and farmyard-manure applied between the ridges, which are 
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afterwards split back to cover tbe maotire. The ridges are 
somewhat mo^ than 2 feet apart, and the seed is sown upon 
them with the Uquid-^manure drill, and 5 cwt of bone super- 
phosphate. 

A few vetches are occasionally grown before swedes. They 
am either consumed by the working horses, or by the cattle on 
the pastures. 

Sseds are sown on the surface with the spring cereals. A 
mixture of 10 lbs. of broad clover, 4 lbs. of white Dutch, S lbs, 
plantain, and 1 bushel of Italian rye-grass is used. The seeds 
are mown the first year, grazed the second, and broken up esxly 
and the land prepared for the succeeding crop. 

Live Stock on Oubley Farm, 

48 dairy cows. 

8 two-year-old heifers. 

• 10 yearling heifers. 

1 old bull. 

1 yearling bull. 

Four working horses, one 2-year-old colt, and about 50 pigs 
of allsii^. 

At the winter inq^ecdon we found the dairy cows all out, and 
w winh^ beans wheat well put in. The following spring 
visit enaMed us to see some very good, and clean crops of beans, 
some very fair wheat, the mangolds well sown, and a few 
acres in course of preparation for swedes after vetches. The 
last of the vetches were being mown off, hnd a good crop had 
been removed. The dairy cows were out on the pastures, and 
looked all that could be desired, while the young stock were 
very promising. 

Stock . — ^The dairy cows are Somersetshire Shorthorns. They 
have been carefully bred for their dairy qualifications, and have 
every appearance of being a fine herd of milking cows. They 
calve imm the end of March to the beginning of May, and their 
calves are removed firom them at a few days old and sold- 
About 10 heifer-calves remain with their mothers for nine or ten 
days, and are then reared by hand. These go to the bull at 
15 months old, and replace the aged cows in the dairy as they 
are drafted out. The dairy cows axe dried about ten weeks 
before calving. They are fed in the winter on a small quantity 
of roots, brewers* grains, a limited allowance of linseed-cs&e, 
with a little meal and chaff, and some hay. They do not come 
into the buildings in the winter until about calving, as there is 
. Hql sufficient room for the whole of them. 
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The cows that are drafted are milked until they are sold, 
which is usually on the 18th of January, at Barnet Fair. They 
are well fed with cake, and go olGF in good store condition. 

The dairy cows go out to grass permanently on the 1st of 
May, and receive no extraneous food, with the exception some- 
times of a few vetches, until the following winter. 

The heifer-calves are well cared for the first year, and after- 
wards depend upon the natural resources of the farm. 

There are no sheep bred on the farm or bought in. 

Pigs are fed up to 10 score, and 140 to 150 disposed of in the 
course of the year. 

Horses are light, but active, and well adapted for the road- 
work required by a dairy-farmer in fetching or removing his 
produce. 

The roads and fences are well cared for. The hedges, ori- 
ginally of a very rough character, have been trimmed well, 
and, without being cut low, are neatly kept. The ditches also 
are well cleaned out, and the outfalls of drains by no means 
neglected. 

Manures and Foaipeirchased . — ^The outlay in artificial mannres 
is insignificant. That for com and cake would amount to some 
fiOO/. per annum, the larger proportion being disbursed in meal 
for the feeding-pigs. 

Cottages and Labour . — ^There are no cottages on the farm, 
and the rate of wages is 14^. per week, with 2 quarts of cider 
per day. • 

Of Mr. Day’s management we cannot speak too highly. 
Under the most disadvantageous circums^tauces he produces 
very great results, and there is nothing abwt his farm that is 
not carried out in the most effective way. The same remark 
fairly applies also to Mrs. Day’s internal management. 

JSfotes on the Dairy Management at Ouhley Farm. By E. Lix^TLE, 
of Lamhill, Chippenham. 

Mr. Day’s farm was exhibited under peculiarly disadvantageous 
circumstances. In the first place, Oubley is an out-of-the-way 
farm, in an out-of-the-way part of Somersetshire ; it is situat^ 
•almost close under the north-west side of the Mendips. Sand- 
ford, on the Cheddar Valley line, is the nearest Station, and is 
8 miles distant. The road to it from the Bristol side in a 
wet season is impas^ble on foot, and is. marked by 
posts, to show the' 'traveUer 

have to pass thnmgfa. In the very 

scattered, there being only a few pasture fidds uespr the house; 
and a portion of the pasture is situated on the top of the 
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Mendip Hills* The Judges will not easily forget their journey 
up the hill to reach it ; the road was so steep that it was as 
much as a pair of horses could do to draw the empty waggonette 
up the hill ; yet the milk at certain seasons of the year has to 
ie brought from there, two miles distant, twice a-day. In the 
third place, the premises are exceedingly small, and rery incon- 
Tenient for carrying on the business of the farm, more especially 
the house for the process of cheese-making from the pr^uce of 
from 48 to 50 cows : it seems marvellous how any landlord in 
the present improving age can permit such poor buildings to- 
remain, and his tenant to reside in such a house. There is not 
shelter for a score of animals in the yards. The whole of the 
buildings are as inconvenient as can well be imagined. Tho 
cider is kept in the bam, and what should be the “ hog-tuh home^* 
for want of better storage. Ihe house is very small ; there are- 
only two small rooms and the dairy, in which, to use the common 
expression, “ there is not room to swing a cat/* 

In the dairy, with which we have most to do, there is hardly 
room to walk round the cheese-tub to perform the necessary 
operations. As to the cheese-loft, it is merely a small bed- 
room, in which, on our first inspection, there was a fine lot 
of 4 tons of cheese, the floor being supported by sundry 
pieces of timber. A fire was blazing in the grate to keep up 
tiler t^Qopea^ture^ and at that time of the year was certainly an 
advantage to the whole bouse. The brfrooms are in close 
proximity to the cheese-loft, and in th^ warm summer weather* 
the inmates must be overwhelmed with the smell of cheese in 
the sleeping apartments. Notwithstanding all these drawbacks^ 
everything indoors and out was in good order, and the manage- 
ment as good as could be expected under such circumstances. 

The cheese appealed to be of first-rate quality last year, the- 
price averaging 80s. per cwt. Mrs, Day superintends the whole 
of the operations herself. The Cheddar system is adopted by* 
Mrs. Day, and is rather different from the system lejported as^ 
practised on Mr. Gibbons’s farm. The mourning’s and evening’s, 
milk being put into the tub, and a portion of the latter heated, 
so as to raise the whole to 80® Fahr., a little sour whey is- 
used with the rennet. If the weather is not too warm, it stands ^ 
an hour, or about that time, when coagulation takes place. The* 
curd is then cut with a long thin knife and broken a little ; it 
is afterwards allowed to settle for a short time, when a portion, 
of the whey is dipped off, and heated to 140® Fahr. by floating* 
on the boiler in tin vessels ; it is then poured into the tub, and. 
the breaking of the curd is completed. It is allowed to settle^ 
again; more wtey is dipped off, and heated to 160° Fahr.,^ 
imA tbn process is repeated until the curd is raised to 100® Fdir,, 
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wiien it is stirred 20 minutes. The curd is next allowed to stay 
on the scald half an hour ; the whey is then drawn off, and taken 
at once to the vault (not kept and skimmed), and used for 
feeding pigs- The curd is then cut, and put up in the centre 
of the tub in layers, in which state it is allowed to remain until 
it has turned a little acid. It is then broken into pieces, and 
placed in the press for half an hour. When taken out, it is put 
through the curd-mill, and laid in the cooler or vat until suffi- 
ciently cold. Salt is added, at the rate of 2 lbs. to the cwt. ; 
and the curd is then pat in the press, when it goes through the 
same process as has been described in the report on Mr. Gibbons’s 
cheese-making, as to changing cloth bandages, turning, &c. 
The whey being taken out to the vault, and not “ set up^^ and 
skimmed, there is no whey-butter made. 

Mr. Day purchases store pigs, 20 to 40 at a time, and fattens 
them with purchased food — ^barley, beans, and Indian com. The 
pigs are made about 10 score each when sold. From 140 to 150 
are fattened during the year, consuming 300 to 400 sacks of com. 


Class III.— Fabms bot qualified to compete as Daxrt oe 
Hill Fabms. 

Prize Farm, 

This farm (Dillington, near Ilminster) is in the occu- 
pation of Mr. Obed Hosegood; it consists of 275 acres of 
pasture and 142 acres of arable land, and lies about a mile 
from the towu of Ilminster in an easterly direction. It is 
situated partly on the Inferior Oolite, contiguous with its 

S tion with the Upper Lias. This formation and the Middle 
crop out, or closely underlie the soils, in this locality. The 
upper part of the arable land is of a yellowish sandy cha- 
racter, aiiRi is principally on the Inferior Oolite. Descending 
eastwards below the turnpike-road the Upper Lias becomes 
apparent, and the tenacity of the soil is increased. The 
lower grass land at the bottom of the park, lying towards 
the northern boundary, is heavier atili, being of a strong loamy 
nature on the surface, and underlain with Marlstone, the Upper 
Lias probably having been denuded af this point. About 40 
acres, running £rom east to tlupugh the centre of the axabfe 
land, have been quamed, the stone 

of from 4 to 6 inches. A small fmim a .s^pzing 

above the farm forms part of its boundary ; and this, connected 
with a pond a short distance from the premises, is sufficient for 
the supply of water-power for chaff-cutting, pidping, grinding. 
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winnowing, &c. This biooh runs some half-mile below the 
farm into the river lie, which flows from Chard, past liminster^ 
and joins the Parret above Longport. 

The climate is mild, and forms a great contrast to Brendon 
Hill, being a fortnight to three weeks earlier,. The grain- 
harvest is usnallj completed in this locality about the time of 
commencement there. Harvesting operations begin about the 
1st of August. This district is generally supposed to be about 
a week later for the ingathering, as well as in the spring, than 
that of Taunton Dene. 

The rainfall averages something like 32 inches, being about 
the same as at Bristol, where Dr. Border’s returns show an average, 
for the last twenty years, of 32’05 inches. Taunton would show 
rather less, last year’s average totalling 29 inches against 35 in 
Bristol. 

The tenure of the farm is a yearly tenancy from Lady Day, but 
the general custom of the estate is a twelve years’ lease. The 
agreement provides for no hard-and-fast rotation ; and there are 
no restrictions as to cropping, further than what maybe implied 
by the requirement “ to pursue a good system of husbandry,” 
There is no tenant-right by agreement or by the custom of the 
country. Local custom here admits a right of pre-entry to an in- 
cmhing-tepaant: to an average proportion of the land to sow with 
wheat^ tibe artomn, eith^ after mangolds, beans, or clover-ley. 
Tbe oat>^ing tenant pays the rent till Lady Day and receives 
no share of way-going crop. All produce must be consumed on 
the farm before Lady Day. The cost-price of young clover-seeds 
is allowed for, provided they have not been depastured after 
November 1st, 

The house and buildings are snugly placed on the eastern 
side of the farm, surround^ by plantations and orchards. Most 
of the cottages are adjacent to the house, and with their gardens 
are within the area of the same shelter. The dairy premises 
are in the park pasture land and^some distance from the lesi- 
dence, A yard with stalls at the hom&*buildings is,, However, 
reserved for the cows. The house is of a superior character, and 
is partially surrounded by pleasure-grounds, the neatly kept and 
pr^uctive kitchen-garden being in the rear. The farm pre- 
mises are well built, and in a g(^ state of preservation, , They 
consist of a double gable-ended building, formerly a flour-mill, 
which, with its machinery, was some years ago entirely gutted, 
through fire. This mill was then worked by water-power, which 
is only now being reapplied. The basement contains a room' 
for the water-wheel, calves’ house, and cow-stable, with gxan^ 
above, in which machinery is conveniently arranged tor 
ncwri^, chaff-cutting, grinding, and cak^rushing, and a 
heictidn ia effected with a pdper for prepari^ 
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are mixed with chafiF from a chaff-room below. Threshing, as 
well as some of these processes, has hitherto been performed by 
hired steam-power; but the new water-wheel (18 feet in dia- 
meter) in course of erection will in future do everything but 
the threshing of the grain. Adjoining this building is an exceed- 
ingly substantial bam, some 80 feet long and proportionately 
high, abutting upon the stack-yard. This is usually filled at 
harvest with the com for first threshing, after which it is 
utilised as a straw bay. There are several sheltered yards, and 
stalls or boxes for, in all, about 70 head of cattle, as will be 
seen by the accompanying plan (see Fig. 6, p. 552). The stables 
and cider-room are nearer the house, and not visible on the 
plan. 

Grass Land , — ^The grass-land, consisting of 215 acres, is 
principally in the park of Mr. Vaughan Lee, M,P. The park 
pK^on proper is divided into large sections % neat, but some- 
what light, iron fences ; and the fields, in a northerly direction 
below the drive to the mansion, vary in size from 13 to 20 acres, 
and are divided by rather rough hedges and ditches. There 
is a good deal of ornamental timber upon this grass land, as may 
be supposed from its position. 

. The pasture lies north and west of the homestead, and is 
all together; one tillage field alone being intersected by it 
firom the rest of the arable land, which is also otherwise con- 
tiguous, and is situated on the west and south of the premises. 
The bulk of the pasture is good grazing land. None of the 
park portion is kept for hay, and the practice adopted is to mow 
and graze the other parts alternately, or as they may be required. 
About 25 acres of the pasture is dressed eveiy winter, at nite 
of 10 loads per acre, with a compost consisting chiefly of road- 
scrapings and other accumulations, mixe<l with some Hme, 
occasionally salt, which is found to act very beneficially. No 
other manure, with the exception of the little farmyard-manure 
that may be in the compost-heap, has been used during the 
present tcaiancy upon the grass land. The quantity mown is 
usually about 50 acres, so that the fields from wmch hay is 
taken get manur^ every other year. The other pastures derive 
a benefit at the expense of the tillage, by the reduction of man- 
golds and swedes upon them in the winter months by the stock 
ewes and lambs, and also by the consumption of linseed- and 
cotton-cakes by the feeding-oxen, in the summer.. 

The annex^ map of the 7, p^.SSS) will best illush 

trate its position regard' ^ 

general outline, and the comparative siie aid form of itsoholcisixres. 

Arable Land , — ^The land under tillage amounts altogether to 
142 acres. The rotation of cropping adopted is — ^Wheat, swedes, 
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XxABQB Plait. 

^ StJjwlHTO. B. ^wshetL I P. Water-wheel house. 

CC. hJ^teea loose-boxes. 1>,D. Ties for 3i beasts. { H. Watering tron^ 

Hay booses. ) j. steps. 


G. Calves* house. 
L Bootbouae. 


J. Steps down. 
£. Grozuuy. 


Saf ALLSB PXiAiT A OH a higher level 0, G, and F. 

I jas:. Bam. I M. Chaffboase. 

I ^ Com. 1 j^r. Mm-stones. 


G. 


of base-boxes {see large plan). 


SECnoST OK A. 

1 0. JBU-^esfioor. PP.'Doozb, " 

Q. Window. B. MBlioor. 

Sa ^sbrafwjdX^Gfwwd level. 







1. Trlfblfmny 5 acres ; masgoldB, 9 acres. 

2. Molixmi cats, 8 actss; 11 sens. 

3. Wlieat, 1 acres. 

4. Wheat, 18 acres; oats, 6 acves. ' 

5. Wheat, 15 acres. 


6. Wheat, V acres. 

Clover, 10 acres. 

8. B(i«atoes,4acm}T«pe,7aGres;iDaiifid|i!s, 

8 acres; ahbue^ 5 acres. 

9. Ihzes, 11 acres; S^ploushed, 10 acres. 


JTofe.— The grass Ixai is tinted, the mhle land left trbite. 


voii. SI,— s. s. 
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mangolds, wheat, clover, wheat, turnips. The effect is the 
growth of a breadth of about — 

60 acres wheat per annum. 

60 ,, roots „ 

20 „ clover „ 

2 „ potatoes „ 

142 acres. 

One-third, or 20 acres, of the wheat comes after two green crops 
proper. Two-thirds, or 40 acres, after one ditto. The wheat 
course, prior to roots, is succeeded with intermediate green crops, 
with the exception of some half-dozen acres. Mangolds are 
preceded by rye, swedes by TMfotium incamatum^ turnips by 
vetches, and cabl3age by mustard, or on the bare fallow portion 
of the stubbles, ^metimes even two catch crops are taken, as 
was the case, this year with a very good piece of spring vetches, 
which was fed off in June, subsequent to mustard, and prior to 
common turnips, which took tbeir proper place in the rotation. 
Mustard is also sometimes sown in &e same way before trifolium. 
The seeding of the intermediate crops begins as soon after 
harvest as possible, which is usually completed about the 21st of 
August The stubbles are first forked to remove the couch, and 
^ scarified, when required, and the weeds burnt, 
linad is then ploughed as deeply as the soil of the different 
fiel^ Wi& ftom 6 to 10 inches where possible. 

Jfastoid is first put in at the rate of half-a-bushel per acre. 

Trifolium inmrnatum is sown with about 25 lbs. of seed per 
acre. The land is ploughed, and subsequently well rolled ; and 
after sowing, sheep are driven over it for a considerable time, in 
order to secure thorough consolidation, otherwise it is very doubt- 
ful whether the plant will be established. It is seeded as early 
as possible, and is usually fed off with sheep. Occasionally, 
however, it is mown, and it is found to make excellent hay for 
horses, and to produce from 2 tons to 50 cwt. per acre. 

Eye . — The land cropped with lye after wheat is followed by 
mangolds, the other portion of those roots coming after swedes. 
Rye is sown about 2 bushels per acre as near the 1st October 
as possible, the ground, having previou’sly been dressed with 
farmyard-manure, where practicable, before ploughing, and then 
fold^ over with sheep in order to get a firm seed-hed. 

Vetches are first drilled about the commencement of October, 
at the rate of two bushels per acre, with a peck of winter oats. 
Other breadths follow at different times, in order to sfecurfe 
a succession of green food for feeding off with she^ in the 
summer. 
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The intermediate crops are chiefly fed on the land ; they are 
not usually manured, the only exception feeing for rye prior to 
mangolds, in which case the application is simply anticipated a 
short time. The preparation for roots after the consumption of 
the feefore-mentioned crops is simple. As much of the land as 
possible is sown after one ploughing, farmyard-manure feeing 
turned in with the last earth. That only once ploughed is 
Cambridge rolled to retain the moisture, and close folded with 
sheep at the rate of 800 to 1000 per night per acre. It remains 
in this state till time to prepare for sowing, is then scarified 
about 3 inches deep, harrowed and rolled to a proper tilth, and 
then drilled. Better crops are insured when the ground is thus 
prepared than after several pioughings. When close folded with 
sheep no artificial manures are used. 

Morngolds are sown partly after swedes, and partly after wheat 
follow^ by rye, as already described. After sw^es they are 
TOver got in under two pioughings, and receive a dressing 
*of about 15 cartloads of farmyard-manure per acre ; while after 
rye (provided it has not been put in for that crop), as much 
as 25 loads is applied to the acre. The Yellow Globe isdlety 
of borne growth i^ sown at the rate of 6 lb. per acre on the fiat, 
as are the rest of the roots. The rows are about 18 inches 
wide, and the plants are set out TO to 12 inches apart. Reeve’s 
manure-drill is used; and 2 cwts. of Bernard and Lock’s, or 
Odams’s prepared bone-manure, and 5 bushels of soot per acre, 
mixed with a cartload of earth that has been saturated during 
^he winter with the urine from the stables^ are put in with the 
seed. Mr, Hosegood prefers the Yellow Globe mangold to the 
Long Red, and affirms he can grow 10 tons per acre more of 
the former. He should be no mean authority, ha.ving for five 
years successively carried off the pcemihiO for the cr<^ 
of mangolds within a radius of 20 miles of Taunton, with an 
average weight of 44 tons per acre, roots cleaned and tops cut. 

In 1872 his mangold crop weighed 64 tons per acre. 

,, 1873 .35 53 60 „ 3, 

59 1874 „ „ 35 ,, 5, 

Last year was the lightest crop ever ^own by him, owing to the 
loss of plant by insects. The mangolds are not horse-hoed at 
aU, the occupier having once tried it and found much mischief/ 
accrue. The other roots s^wn about the same distance 
apart on the fiat, with the sanfo add ^ 

manures, and are {dialed at abord 10 fo 12 
“The Purple-top swede and 

^own. ^ ^ 

Cabbages . — ^The plants are purchased at about 2s. per thousand. 
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and are planted out at for that number, in marked-out drills 
20 inches square. The ‘‘ Early Enfield Market’’ is first coul- 
menced with about Lady Day, and come in for feeding towards 
the beginning of July. Cattle cabbage planted the middle of 
April follow these in succession in the months of September 
and October. Forty bushels of soot per acre are appli^ when 
the cabbages are transplanted. 

Wheat — ^The white thick-set Esses; is the sort usually sowik 
Rirett’s is put on land liable to lodge crops, either from ita 
nature or from exceptional treatment. The leys are ploughed 
about i inches deep, well rolled down, dragged, and then left 
for a month before sowing, which commences about the middle 
of November. Seven to 8 pecks of seed are drilled per acre ; 
and afterwards, if the weather admits of it, sheep are constantly 
driven over the land to cause consolidation. Notwithstanding 
this, the ley wheat has a tendency to lose plant suddenly toward 
the end of January, and the practice then pursued is (weather 
permitting) to haul 3 cartloads of mangolds per diem upon the 
field, and place the couples there for a week, a mode of treat- 
ment that in every case is found to prove an effectual cure. 

, The sheep are allowed to mn over all the lighter wheat-fields 
in Jhe spring, the impression being that this treatment renders 
th^ p]^nt 1^ Uahle to go down, and to knuckle or become root- 
after the foimation of the ear. Four or 5 pecks only of 
seed is sown after mangoldi^ and the crop is usually superior 
to that succeeding seeds. AU the wheat is hand-boed and top- 
dressed in the spring with 3 cwt. of salt and 20 bushels of lime 
per acre. Topiessing with nitrate of soda is disapproved of 
. as having a tendency to throw too much straw, and to rend^ 
the plant liable to red-rust and mildew. 

Clovers are spring-sown in the cereals, the mixture coa- 
sisting of, 

14 lbs. Red clover. 

,4 Ibsu Trefoil. 

' 3 lbs. Alsike. 

1 peck Devonriiire lye^grass. 

Impeedon^ Nofoemb^ 1874. — At their autumn inspeo 
tion the J^ges found a portion of the wheat sown, and well 
up. The swedes were being fed off by the sheep ; for the 
season they were a very good crop, although they showed a 
disposition to be necky. The common turnips were looking 
remarkably well. " : 

, The sto^ also seemed to be thriving. The flock of ew^ im 
l^ass land were becoming heavy with lamb. *Ilte welher 
the roots were very forward : while the of young 
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sheep were in healthy condition. The cattle were all in the 
yards and huildings. The feeding-bullocks (20 or 30, fewer 
in number than are usually fattened) were a good lot, and 
the young stock were all in an improving state. 


AcEBAGB of Abablb Labd Under re^ective Ceops. 


Number of 
Field cm 
•Map. 

AcFeage.j 

2004 1875. 

July I875f or to succeed this 

Season. 

“ { 

1 

9 

$ 

8 

11 

Mangolds after rye .. .. 

THjSivkm tncarnatmn cat . . 

5* *9 W 

Glover 

Mangolds. 

Green Bing tnmips. 

Green Bing tnmips. 

Por turnips not yet ploughed. 
Wheat. 

Oats. 

Wheat 

3 

7 

Wheat .. .. 


6 , 
18 

16 

Oats 

Wheat .. .. .. .. 

6 

7 


Glover. 

7 

10 

Clover 


5 

Cabbage .* .. .. .. 

Not yet fed. 

Potatoes, 

Not yet fed. 

Mangolds. 

Swedes. 

f Half swedes sown. 

\Haif for Green Bing turnips. 

.. 48 acres. 

S 

4 

Potatoes - 

7 

Hape .. 


8 

Mimgoldfl > ,, 

9 

10 

11 

Ploughedi^Eter muter vatehes 
Spring vetches .. •• .. 


142 

Total of Wheat 



3 , Oats 

.. 6 ,, 



„ Qovot 

„ Green crops and roots 

- .21 „ 

.. 67 „ 


At their second visit on the 20th May fhe Judges found the 
wheat all looking forward, with sufSciency of plant. That after 
mangolds was, however, somewhat deficient in colour. Some 
portions had been top-dressed with nitrate of soda, and these 
could readily be detected by the eye. The oats were good. 
The mangolds were clean and regular, but had been much 
checked by the fly and grub, aided, doubtless, by the inclemency 
of the spring. The tnfdium im(miatum was partly cut, and 
tamed out a heavy swathe ; the other portion was good, and quite 
ready for feeding. The winter vetches had to a great extent 
been fed off, and in one instance a second growfli was going 
through the same process again. The spring vetches wem very 
heavy, and nearly ready for us® ; they were grown 
which had been pmviously ieA. . Tto 
potatoes had made a fair start. One of clover w4s inown. 
The other field of 10 acaeswas ipost luxuriant, and was ap- 
parently overgrowing the flock of lambs that were grazing it. 
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The hay was maldng good progress, and the grass land was» 
abnndant with herbage. The cattle were all doing well. The- 
same remark will apply to the sheep, with the exception of the 
weaned lambs on the clover, which was apparently too gross sl 
pasture for them. 

List of Stock on Dillington Fabm. 


Ftet Inspection, STov^aber. ISU. Second and Thirdli^ctiorB. 


Dairy oows 

VAA.t'ling 

21 1 
8 i 

Dairy cows .. 

TTftifpra (going in) 

. 21 
- 3 

Oal^ires p ........ 

11 i 

(a-year-ofi) oxen 

. 22: 

Devon 8teer£ &ttemDg .. .. 

11 1 

ITe^iing heifers and steers .. 

. 20 


20 ; 

Feeding heifers 

. B 

Rhnr^ftnm ,, 

1 ; 

Calves .. .. .. -• 

. 15 



Shorthorn bnH 

. 1 

Total .. . . 

. 72 

Total .. .. 

.. 83 

Dorset horn ewes, lambing down 

305 

Stocihewes 

. 301 

For or wether hoggs 

. 174 

Off old ewes with Down tup 

. 116 

Ewehoggs .. .. .. .. .1 

. 184 

Fur or wether lambs 

. 171 


Chilvers or ewe lambs .. .. 

. 164 

' 


Fattening sheep 

1 Bams, 3 Dorset Horns, 2 Downs, 

. 50 
. 5 

Total ’ •• « 

. €63 

Total .. •• 

.. 807 

Wofkiag hoipH 

. 8 

WnrTnr>gr horSfiS •• .. *. 

.. 3 






SSamgement of Stock, — system common to parts of the 
coimtj is here earned out with respect to the dairy. The 
dairy, which consists of 21 cows, is let to a dairjrman at 147. 
per cow for the year, a proviso being made that if the 2-year- 
old heifers, which would number about 7, are brought in in 
lieu of more matured cows, a rebate is made, reducing the charge 
to 127. 10s. per cow per annum. The calves belong to the 
dayman, but must be reared for the owner, and be well kept on 
skilled milk and beans ; and at 3 to 3^ months (towards Mid- 
s^ommer) they are taken to at their value, which is from 37. to 
57. each. Ine increased price realised for a well-looked-after 
calf acts as a stimulus to the dairyman to do justice to ike 
rearing. Twenty acres of pasture and 20 acres of aftermath are- 
allotted to the daily by the owner on such portions of the grass- 
lands as may be prepared for feeding or for hay. These lelda 
are winter-fed by sheep during the months of November to 
January inclusive, before being handed over to ihe dalrjzhan, 
and the dairy cows are usually turned out to grass on the^6th of 
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May. In the winter, for the months of December, January, and 
February, food is found by the owner in the straw-yard. Besides 
straw, an allowance of 2 lbs. of cotton and 2 lbs. of linseed-cake 
per day, with a little chaff, is made for each animal ; and about 
10 days before the cows drop their calves, they have a small 
quantity of hay in addition. After calving, which is proxi- 
mated to the 1st of March, each cow is given 15 lbs. of pulped 
mangolds, mixed with one part of hay and one of chaff, which 
consists of two-thirds hay and one-third straw. With this is 
given 2 lbs. of bran, and 2 lbs. of meal or cotton-cake per day till 
they go to grass. The dairy term commences on Candlemas 
Day (February 2nd), and the rent is ^aid in advance. The grass 
land is drawn for the daiiyman at this date, and given up by 
himinNovember, when the stock is brought into the yards; at the 
same time the tum-off cows are dried, and commence feeding. 
The heifers do not take their place until they calve the follow- 
ing March, so that the apparent low charge of 12Z. 10s. per cow 
is quite counterbalanced. If 14/. per cow per year were paid, 
the old cows would be drafted at Christmas, and the 3-year-old 
heifers would succeed them in the dairy about the middle of 
February. The dairy cows are useful cross-breds, improved at 
the present time by a pure-bred Shorthorn bull being used. 
The draft cows are taken away the 1st of November, and fed 
in about three months to something approaching 10 score 
per quarter. The dairy cattle are under the management of 
the dairyman the whole of the year, food alone being provided 
by the owner. The dairyman feeds pigs, and is allot^ a small 
run for them. 

The cattle bred are the offspring of the dairy cows by a 
puie-bred Shorthorn, and are of a very usefiil character. When 
the calves are purchased from the dairyman about Midsummer, 
both steers and heifers remain housed for the summer, and are 
fed with the different successive green crops as they mature, and 
with 2 lbs. of mix^ meal, consisting of beans, bran, oats, and 
oil-cake daily. In winter their meal is increased and given 
them mixed with chaff. They also get turnips, then swedes, 
and pulped mangolds and a little hay till they go out, to grass 
about the 1st of May. Towards October the steers recommence 
turnips on the pastures and have a small , allowance of hay, or, 
if wet, at once go into the boxes, and are put on J cwt.> of swed^ 
with ch^, tworthirds straw and one-third hay,, pulped 
and 3 lbs. of meal, per ; to thi^ ad^ ali^e hay 

and evening. The JS' 
are sold, which is about the beginning, of. 
they are a little over 2 years old, and at whic^. time they generally 
average from 8 to 9 score per quarter. The heifers are less 
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liberally treated on coming in after their first summer’s run. 
They go to the bull so as to drop their calves from March to 
May, when they would be from 2 to years old. They are 
then transferred to the dairy in place of the aged cows drafted 
for feeding. Eight or 9 heifers are bred, and about the same 
quantity of steers ; most of the former go into the dairy, and 
the latter are made up to 20 by bought-in calves, and ail treated 
alike. < As a rule, 40 other more matured animals axe also 
purchased and fattened, but this number was deficient by 30 
h^d when we inspected the stock in November owing to the 
drought of last summer. At our second inspection we found 
the cattle in good grass, which was doing well, although it was 
stated that the pastures did not start till April 28th. In addi- 
tion to the home-bred stock, the yearlings had been made up 
to 20 by 8 exceedingly good ^orthom buUocks, 16 months old ; 
and 22 3-year old Devon oxen, with a stain of Shorthorn blood 
in them, had. also been recently secured; the former to go on 
for Christmas and the latter to finish off on the grass with 
their allowanoe of cake, consisting of 3 lbs. of mixed cotton, 
2 lbs. of linseed, and 1 lb. of wheat-meal. 

Sheep , — -The sheep are of the Dorset Horn breed, and are true 
lb type, and very good of their sort. The ewes drop their lambs 
the mid of l>ecember, and they are weaned the middle 
4rf,Mi|3rdh on saredes. They then go on to rye, where mangolds 
aie carted to them, then io trifixlium, and afterwards to clover 
turf the succession crops, until the next season’s swedes are 
available, when they are folded on them and have their roots 
cut. The pur or wether lambs commence with a J lb. of cake 
and bran at weaning-time till October, when it is increased to 
i Ih., some cotton-cake being added ; and from December till 
the time of finishing, at the end of January or beginning of 
Febrimry, they get 1 lb. of mixed corn and cake per day, in 
ad^tion to hay, which is given to them from the time of their 
being folded on the roots. 

When sold, they average about 74 lbs. per sheep in the wool. 
They are shorn as lambs. The turn-off ewes are drafted princi- 
pally from age, ^d put to a Down ram (pure Sussex preferred, 
though Hampshire is not infrequently selected by some farmers) 
on the 12th of May, with the view to produce house-lamb for the 
early markets. ^ They are either sold to dealers, who dispose of 
them at Weyhill Fair, or go direct to the feeders in the Isle of 
W ight and the home counties, and realise for this puipose 12si 
per head more than if sold to the butcher. The stock ewes, after 
the lambs are weaned, run partly on the pastures and partly on 
folds of the succession crops. They are rutted by a Dorset 
Horn, ram in July, and b^m to lamb in Decemb^*. /The 
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double couples are allowed 1 lb. of mixed cake per bead per 
diem till the lambs are weaned, and bay is given in wet weather. 
After lambing they get about equal quantities of mangolds and 
turnips or swedes, the former being hauled on^tbe pastures. The 
Upper Park (77 acres) is drawn on September 10th, and pre- 
served for ewes and lambs, the ewes being hurdled in, and the 
lambs running forward on the young grass through lamb- 
hurdles. The flock is clipped about the end of May, and 
fleeces average for ewes Sj^lbs. and lambs lbs. About 100 
hoggs or off-ewes are bought-in in April, and fed off in the course 
of the sumxfler after shearing. The Dorsets are thought to be 
hardy, are good nurses, and well adapted for close folding. 

Fences^ Boads, and Genjeral Neatness. — ^The turnpike-road 
intersects the arable part of the farm, and the park-drive runs 
a long distance through the grass land, so that very little is 
necessary on Mr. Hosegood’s part in keeping up roads. The 
fences are principally quick, and neatly banked up ; they are 
closely trimmed along the turnpike-road and between the arable 
fields, but, being badly formed, have a tendency to be open at the 
bottom. The hedges in the lower meadows are rough. The 
general neatness of every portion of the farm is unexception- 
able. 

Manures^ — Seven years’ average of manures per annum : 

Salt, 20/. ; lime, 20/. ; soot, 20/. . . = 60/. ’ 

Superphosphate of lime . \ 

Nitrate of soda . . .1 • • • 

Food. — Seven years’ average of food purchased is equal *to 
502/, 13s. per annum, beginning with 4KK)/., and increasing to 
750/. a-year. The relative cheapness of the different descriptions 
of com guides Mr. Hosegood in his selection and method of 
mixing, but he prefers a combination of maue, beans, barley, 
cotton- and oil-cake, bran and lentils, and peas. This year 
600 bushels of home-grown wheat and foreign barley have been 
consumed. 

^ Cottages^ Lahmr^ and Wages. — There are 10 cottages let with 
the farm, and they are all endrely under Mr. Hosegood’s control, 
which he considers necessary to enable him, in any way suc- 
cessfully, to carry out such a system of husbandry as he pursues. 
They are principally neadj thafehed, and are better than the 
average of' the county. Most of them contsdn five rooms, and 
they have good gmdons. Tbe/rents are Is. per^ wedkw, > 
are a good deal^ssqjplemented % 
and throughout the district. Mr. Ho^ood 
in coin instead of giving cid^, md has proposed in its place 
&a additional payment of Is. p^ Week, but up to the present 
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time his labourers have declined accepting it. The wages of a 
shepherd or carter are : — 

Cash 12s, Orf. 

Cider (valued) ... Is. 6d. 

Rent Is. Od. 

Potatoes (J acre) . . Is. Od. = 15s. 6d. per week. 

Shepherd*s payment by results in the lambing season, are 6d. for 
each double lamb, and Is. per score on singles living June 1st. 
This would add to his wages an average of Is. per week per 
annum. Carters get also in addition to the above, if they work 
through the summer ; — 1 ton of coal and 1/. ; being equal to an 
average of Is. per week per annum. The above makes an average 
of i6s. 6rf. per week ; but the lowness of the estimate of rent of 
cottages would further augment the value of the weekly earnings. 
Then the potato^ound, well cultivated and manur^, and the 
potatoes carted home, producing a result equivalent to 10/. a-year, 
must be a valuable return to a working man for his seed and 
labour. The system of piece-work is carried out as far as it 
practicablj can be : thus, winter hedging, ditching, and reed- 
maki^ are performed on this principle; and in summer, 
mangmd-iKieing twice by hand (the whole of the ground being 
cal the idows, and setting out irom 10 to 12 inches apart) 

is on dbs same sjs^^em, and costs 13s. per acre ; swede and 

tmrmp dangling, and aflerwa^ cleaning once, cOsts 9s. ; pulling 
mangolih^ cutting off tops, and filling carts, 8s. per acre. This 
last seems remarkably low considering the huge crops grown. 
Hay-mowing was formerly contracted for at 3s. 6d. per acre, but 
now is done with a grass-mower. The plan hitherto adopted for 
securing the harvest has been to reap half the wheat (that laid^„ 
or the heaviest being selected) with hooks at 8s. to 9s. per acre, 
for cutting, hinding, and stooking. The remaining portion has- 
been cut % day-work with a 1-horse manual-delivery reaper, 
the ca3rter5 and ^d men and boys assisting ; the men having an 
allowance of Is., and the boys 6rf., extra per day. This year a self- 
raker will be usi^, and 6s. per acre given for cutting and stooking. 

. Ordinary labourers are paid Is. per week less than the stock- 
men. IJ quart of cider is ailow^ed jfor each man per day in the 
winter months, and 2 quarts in the summer, the quantity beings 
doubled in the hay and corn harvests. The hours of labour are 
firom 7 A.3it. till 5 P.M. for the winter, and from 6 A.3SI. to 6 
for the summer, with 1^ bourns interval for meals. The annua! 
oudaj on the farm in labour, inclusive of perquisites, may be 
estimated at 600/., or 33s. per acre. 

The cider is made on the premises. The two orchards produce 
an average xetorn of 100 hogsheads, and half this quantity is i©- 
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quired for home consumption. Details respecting the manufac- 
ture and preservation of cider, by Mr. Clement Cadle, will be 
found in this Journal, VoL xxv., Part I., page 76. 

Bookrkeqfittff. — The accounts are clearly and accurately kept. 
A capital account shows the gross value of the live and dead 
stock year by year. A ledger, with divisional headings, allows 
the returns from each description of stock or produce to be 
ascertained, and a granary account enables the dinerent sorts of 
stock to be debited with the respective quantities of com or 
cake allowed them. A rough day-book is the foundation upon 
which the other books are b^d. 

The third Inspectim took place on July 9th. All the wheat 
in fields No. 3^ part of No. 4, and in Nos. 5 and 6 was regular, 
good in the head, and only slightly attacked by red-rust The 
crop had the appearance of being productive throughout The 
portion top-dressed with nitrate of soda in the spring did not 
appear to have derived any benefit from the application. The 
oats on part of field No. 4 were very long in the straw and Ivixor^ 
riant if not so heavy as to be badly laid in the recent stoesjaa 
they would produce a very profitable return. Field No. 2 %as 
being prepared for common turnips, the trifolium imaznalvm 
and clover having been mown and subsequently grazed. In 
field No. 10 the clover was still being grazed, and was a rich, 
and abundant pasture. The 9 acres of mangolds in field 
No. 1 were very forward, regular, and clean, and there was every 
prospect of a very heavy crop. The other part of this field had^ 
a day or two previously, been sown with Green Ring tum%5 after 
trifolium mown that had been made into hay. The.fallow was 
clean and well cultivated, and a good tilth of soil secured ibr 
the seed. The mangolds in field No. 8 were not quite so xegnjl^ 
as the ; but were forward, and likely to produce a hzge 
The remaining crops growing on field No. 8 were — 4 acres of 
potatoes, which appeared to be rather closely planted and super- 
abundant in the top; 5 acres of cabbages, which were mcKst 
creditable to any grower, being of the utmost regularity,, all well 
developed,' and the earlier sort ready for consumption; and 7 
acres of magnificent rape. 

It was intended to bring the lambs to the rape and cabfaagea^ 
a few days after the inspection, on the completion of the sprii^ 
vetches in field No. 9, which would then be sown with Gmfir 
Ring turnip. The bulk of field No^ 9 had aJma4j beemeo«q*!^ 
swedes, which wemswrfl np. 

or three of the Devon oxen on4W^gxass ms- 

posed of, and the rest were shortly to follow. The off-ewes had 
all been mtted, and the stock ewes were with the Dorset Horn 
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rams, and fast going. The hay was nearly all harvested, and 
here as elsewhere h^ been very troublesome and protracted in 
the getting. 

A brief consideration will bring to our minds the following 
facts : — 


That this farm of 375 acres produces yei 


V 

n 

» 

99 


From cattle bred and fed .. •• 

,, bonght-in 

sheep bred and fed .. .. .. .. 

„ bought-in 

„ sold for early lambing, an\ 
equiTSlent to, say .. .. 

,, wheat, estimatiDg the crops to tnmV 
out &irly, and taking an averager 
of acreage under the crop on aui 
average return .. .. .. 

„ oats .. .. 

3 , potatoes . .. .. .. .. .. .. 


d to 5. tons of cheese. 

6 tons of butelLex^s meat. 

23 n *7 

5 to 6 tons ^ „ 

3 9J 


808 quarters. 

20 to 30 quarters. 
6 toStoDS. 


What deductions can we draw from these results? 

That judicious and liberal management will produce emi- 
nently satisfactory results. 

That h^h farming is conducive to the interests not only of 
all csonnecied with the land but of the public also. We see 
tibis in the results embodied above. 

, j iw4i4a^Mr- H<«8qgood requires permanent residential 

lalbiimr lo less extent than is provided for by the ten com- 
fo^i^able cottages on the farm, and this must he. a boon to the 
bceupanis. 

In the second, we see no reason to doubt that the large returns 
produced from the liberal outlay resorted to must be profitable 
to the occupier. The high state of fertility of the soil, due to 
liberal treatment and good cultivation, irrespective of un- 
exhausted value of manures and feeding stuffs, must also enhance 
the value of the holding to the owner. 

And it is a self-evident fact, that the far greater than average 
returns here produced are a substantial boon to the genend 
consumer. 

To Mr. Hosegood’s energy and enterprise these satisfactory 
results are no doubt mainly due ; but it is only fair to state that 
the bulk of the management has for some time past been in the 
hands of Mr. Ohed Hosegood, jun., his eldest son, who, though 
young in years, has prov^ himself systematic and experience 
in superintending and conducting the operations of the farm : and 
it is with satisfaction we find that the position taken by the 
farm in the recent competition is about to be acknowledged by 
Mr. Yaughan Lee, M.P,, the owner, in the presentation of a jpiece 
of plate to his excellent tenant in commemoration of the 
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Second Prize Farm, 


Captok Fabm, near WUliton, occupied by Mr. Alfred 
Bowerman, to which the Judges awarded the Second Prize in 
Class III., comprises 182 acres of arable land and 83 acres of 
pasture, making a total of 265 acres. 

Position and Geology, — ^Mr. Bowerman^s farm lies about two 
miles south of WilUton, which is within a short distance of 
Watchet, on the Bristol Channel. It is situated on high 
ground on the west of the Quantock Hills, and adjacent to 
Western Hill district proper. It may be described as being 
equidistant some two miles from the base of the Quantocks and 
the end of Brendon Hill, which runs at right angles to that 
range. The land undulates considerably. A portion which is 
all arable is three-quarters of a mile distant from the homestead, 
and 2 $ of a heavier nature than the remainder of the farm. It 
is a Strang loam, the marl being to some extent intermixed 
with the lighter sand of the new red sandstone, upon which 
formation the farm rests. Most of the other land is a sandy 
loam. 


CStmaie , — The climate [is tolerably good, but facing nmrth 
to north-east towards the Bristol Channel the occupation is 
somewhat subject to north-easterly gales, which at times prove 
damaging to the orchard and crops. 

The district is not so early as Taunton Vale by ten days ; and 
the rain&ll is not so great as in the neighbouxhod of Bristol and 
Ilminster, the heights of Brendon and the Quantocks probably 
attracting and arxesting many of the showers. Mr. White, of 
Williton, has kindly furnished the results of his registration for 
the past two and a half-years, which show the average , rainfall at 
that place to have been about 23 inches for the year. 

Tenure and Local Ou^&ms,—Th.e farm is held on a 14 jeaii* 
lease, which commenced in 1870. Mr. Bowerman’s parents 
previously occupied it ; their tenancy having commenced in the 
year 1850. There is no tenant-right by custom or covenant. 


The provisions of the lease are of an obsolete character, but 
would to some extent accord with the existing local customs of 
the neighbourhood. The tenancy commences at Michaelmas. 
The incoming tenant has a right of pre-entry any time subse- 
quent to Christmas. He can sow the proportion of land to be 
laid down with young seed^ cultivate that for root crops and 
sow it, throw up farmyard-manure in the yards, and apply on 
the clovers for ^ 

The outgoing tenant may a 
threshing his grain, and for consuming hay and straw, unw the 
Lady Day succeeding the expiration of the tenancjr, or he can 
dispose of the same to the incomer at consuming price. Ail the 
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farmjard-i&aiiXEie is left on the premises for the benefit of the 
incoming tenant 

, Buildings . — ^The house is in the village of Capton, 

Ihelov^r ehdof the holding ; and is sufficiently large for 
ihe farm. The buildings adjoin ; they are ancient, and not par- 
ticularly well arranged ; but they have been improved and made 
the most of by the present occupier, who since the commencement 
^f .Ms tenancy has expended 300?. on the premises in building, 
troughing, conveyance and arrangement of water' supply, drain- 
age of ysras, &c., the materials for these wotks having all been 
found by him. The cattle are si:^U€^ with water in the stalls 
in conveniently placed small iron dmilitig-cistems. The supply 
•of water is continuous, being xegulated by ball-cocks in the 
laj^er tanks erected for the'stdek in the yards, and these derive 
their complement iftom the damage of the land above the road. 

The overflow is conveyed, together with the rest of the sur- 
' water from th^ roofs and yards, by means of a 9-inch 
'pipe into the' meadow on the west of the premises, where it is 
diispoised of ‘ by gravitation, the steepness of the slope of the 
£eld ted^tating and perfecting the process. A range of open 
catdendiedb has been built by the occupier. A slate roof 
also the bam and adjoining linhay. The rest of 
“ “ “ There are altogether four yards, and 

abdate about thirty head of cattle: . 
j&ig, and corn-crushing machinery are 
ttieteHy cobvenientlj arranged with a view to the distribution 
of food to the yards. The pulping is principally done by horse- 
power, and the threshing, winnowing, chaff-cutting, and grinding 
by a hired portable steam-engine and threshing-machine. 

There are two orchards of nearly 9 acres extent, which pro- 
duce on an average 100 hogsheads of cider per annum. Soth 
are well kept ; but the one is so scientifically and perfectly 
planted, that true lines of trees meet the eye firom whichever 
direction it may look (see Fig. 8, opposite). 

The append^ plan of ihe term (Fig. 9, p. 568) will show its 
relative position to the premises, and the alterations that have 
been carried out.- 

Gt€lss Xaizd.— About 20 aores of pasture land are manured 
every year with compost of the usual description, or otherwise 
with dissolved bones and a little nitrate of soda, at a cost of 
from 21s. to 25s. per acre^ 

A good deal of cake and com is fed upon the other portions 
of the grazing land by the sheep in the summer. The j^tuxes 
are not mown. 

The meadows are annually manured with compost, or top- 
€f©ssed ^e the pastures, i^ess any portion has 
folded with sheep. Exception must be made, hbweven 
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^ig. 8 , — Flan of Mr, Bowerman^s Orchard, showing the method of 
Ranting the Trees in rows 21 feet apart^ 


20 acres of meadows tliat can be subjected to the of 

water. These are not arranged on the system of the 
water-meadows of Somersetshire, but are flowed £min ike 
higher ground by^ the diversion of a small brook that bounds 
the one side of the farm. Water is let on after heavy rains at 
intervals throughout the winter. At the time of drawing for 
mowing, which is as late as the second and sometimes the third 
week in April, they have four days^ wetting, and this is repeated 
ten days later, after which nothing is done until the hay is re- 
moved. Hay is usually cut about Midsumm^, ai^ when carried 
the ground is again flushed for a oo^ie of days. 

Jrabk Xa»ii-rThe fbnr-€Ofirse syst^ is pm|imed,with vusW 
tions in the intenh^a^ • 

The rigid rotatica shoi]^ 1 ie 2 — r; - 

Wheat, j Barley, 

Roots, j Seeds ; 
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Kg. 9 . — ef Oc^ptm Farm, in ihe ocmpatiim of Mr. Bomrman. 



HbB dotted lines the old fences now zwno^$ the solid lines show'the old fenoesretsined ; 

and the heeded lines new fences sabstitated. 


but spring-wheat is sometimes snbstitated for barley, while oo 
casionally the seeds are laid down .with rape or spring vetches, 
instead of a grain-crop — ^the invariable practice of the Hill 
district fanners as already described. 

No undeviating rule exmts as to the acreage of wheat-stubble,, 
upon which vetches or other intermediate crops are sown. The 
quantity varies from a quarter to half the course : that is, from 
12 to 24 acres. Part of the vetches are generally drilled in the- 
spring, in order to continue the supply of fresh green food as-, 
looig as possible into the summer. The soil, being of a sandy . 
is very difficult to keep free from couch, ^p^iaUy in 
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wet seasons, and hence the indisposition to rely too much on 
catch-crops, it being essential to thoroughly scarify the land, 
and eradicate weeds before putting in vetches. If the fallows 
are not carefully prepared, the chance of a failure of the turnip 
crop is very great; and as Mr. Bowerman considers a good 
root crop the 'basis upon which the, successful growth of his 
grain crops depends, he hesitates to stake too much on the 
growth of intermediate crops. After an early harvest in a dry 
season mustard and stubble turnips have been sown with success : 
the former having been fed off with sheep and followed by swedes, 
and the latter kept till ^ring for the couples, and ultimately 
put to common turnips. As much autumn cultivation is ac- 
complished as possible, and, after cleaning, where practicable, 
the land is ploughed 9 inches deep. 

Hmgolds ^ — breadth of 3 acres only is grown, the land 
being considered too light, and the crop too exhaustive for its 
extensive cultivation. After autumn cleaning and ploughing, 
fiinnyard-manure is applied at the rate of 16 tons per acre, and 
ploughed in. The Yellow Globe variety is grown, being sown 
about the middle of April, at the rate of 5 to 6 lbs. per acre, on 
the flat, and at a distance of about 20 inches between the rows. 
From 4 to 5 cwt. of suTCiphosphate is sown with the seed, at a 
cost of 35s. per acre- The plants are Dutch hand-hoed between 
the rows, horse-hoed once, singled out 15 to 18 inches apart, and 
the cultivation is afterwards completed by hand-cleaning. The 
roots are generally taken up in October, and all are removed firom 
the land. Mangolds are never grown on the same land more 
frequentljr than once in eight years. Sometimes f cwt. of nitrate 
of soda and 3 cwt of pollards are scuffled in by horse-hoe. 

Swedes are generally grown after wheat, withont a previous 
intermediate crop. The land is worked down fine in the sprzi^ 
after cross ploughing, to allow the weeds to start, and afito 
removal it is £ress^ with 14 tons of good rotten dung on the 
surface, and again ploughed and worked, so as to thoroughly 
intermix the manure with the soil. Ultimaitely the ground is 
usually ploughed a fourth time before sowing, although this is 
occasionally dispensed with, and coltivation suffices ; ploughing 
is, however, preferred, excepting in very , wet seasons. The 
thorough intermixture of the farmyard-manure with the soil is. 
thought to be very beneficial Improved Purple-top swedes are 
sown on the fiat at a distance of W inches and the plwts, 

are set out 10 to 12 ihdkes firom om 4 to 5 

superphosphate is 
deferred till the Wflb ^ the 

is found tp render the plants liable to rhildew. . The horse-hoe 
is seldom used for cleaning, the distance irota row to row being 

Toil. XI.-HS. S. 2 P 
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so nairow. Dutch hoeing between the rows, bunching, and 
singling, cost about 8s. 6d. Common turnips follow vetches,, 
and are sown from the beginning to the middle of July. The 
jmeVious cultivation is similar to that for swedes, excepting that 
, there is no farmjaxd-manure applied. This is compensated for 
by feeding Ihe previously grown crop of vetches ofiF by sheep* 
with cake and com. The Green Ring and ^Tankard varieties- 
are the sorts selected for growth. About a twelfth of the roots- 
(both swedes and common turnips) are removed to the build- 
ings in the winter, and the remainder consumed on the land by 
sheep. 

Barley follows roots. As the swedes and turnips are fed off 
in the winter, the land is closely cultivated up in order to pre- 
vent rain-washing, and is ploughed when sufficiently dry. It 
is either again cultivated or pldUghed a second time, and the^ 
bariey is commenced to be dxmed about the middle of March, 
and finished towards the second week in April. Hallett^s Pedi- 
gree has been sown the past two years at the rate of 2 bushels- 
per acre. Top-dressing has this year been resorted to, f cwt. 
of nitrate of soda and cwt. of concentrated bone and bone- 
supeipbosphate having been applied, at a cost of IZ. Is. per acre,, 
the second week in April. 

Clovers are sown with the barley or spring wheat. They take* 
their place in the rotation every fourth year, and the mixtures 
, are. jditered, so timt the same varieties shall not recur more fre- 
quently than bhce in eight years at least, and generally not more 
frequently than once in twelve years. Thus this year the wheat 
is seeded with the following mixture : 

16 lbs. of broad clover, 

2 lbs. of white Dutch, 

1 bushel of Italian rye-grass per acre. 

In one piece of barley : 

10 lbs. of white Dutch, 

4 lbs. of trefoil, 

J bushel of Devon Ever-grass per acre. 

Another field was seeded out with 

13 lbs. of broad clover, 

4 lbs. of white Dutch, 

2 lbs. of trefoil, 

1 bushel of Italian lye-grass per acre ; 

while a fourth, which, however, was* only put down for spring- 
grazing, consisted of 16 lbs. of trefoil, with 1 bushel of Italian 
rye-grass. . 

About 15 acres of* the young clovers are annually ipanured in 
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the spring after first feeding off. Twelve tons of well-prepared 
farmyard-manure is applied to the acre. 

Wheat is sown on the clover-leys, which are ploughed in 
October. The sowing is usually completed towards the middle 
of November. A light dressing of lime and 3 cwt. of salt are 
sometimes ploughed in on the unmanured part; but more 
reliance is placed upon top-dressing in the spring, which is the 
invariable practice pursued in this neighbourhood, and which, 
Mr. Bowerman asserts, pays in the increased production ; it 
does not subject the plant to blight or rust under his system of 
farming, and 'is not exhaustive. The thiclc-set Essex, as in most 
parts of Somersetshire, is here grown, and about 7 pecks per 
acre of seed is sown. The wheat this year was all top-dressed 
twice, at an interval of three weeks ; die first time in March, 
the second in April : J cwt. of nitrate of soda, J cwt. of super- 
phosphate, and J cwt. of Bernard and Lock’s concentrated 
manure, are put on at each application, making a total heavy 
top-dressing of 

1 cwt. of nitrate of soda, 

2 cwt. of superphosphate, 

at a cost of IL 2s. Qd, per acre. 

Spring wheat after turnips received a dressing of the same 
manures, equivalent to a cost of 17s; 6rf. per acre. 

At their first inspection in November, the Judges found the 
autumn wheat up and doing well. The swedes were being fed 
off with sheep : they were a fair crop, but, from being close in 
the rows and set out narrow, were not so large as they might 
otherwise have been. The dryness of the season of 1874 was 
the reason assigned by Mr. Bowerman for leaving them so close 
together ; his idea being that the lateness of the rainfall would 
not give time for extended growth before winter* The tumi|S- 
land was clean and well estivated, and the coioEimon turnips 
very good. The stock was all doing well ; but there had been 
considerable mortality amongst the lambs previous to our visit, 
owing to the prevalence of husk and scour produced by the 
presence of the parasite called StroT^hts filaria. 

On the ^ond visit, in May, the wheat and barley were found 
looking very well* The mangolds were forward, and the land 
was clean and well cultivated, as also was that preparing for the 
other roots. The winter vetches, which were heavy, were ra&er 
later than in the vales, and were being folded wi& sheep. The 
spring vetches wer^ 

ward. The clovan wete IbidE aiidiiieicuriahtL 
seeds had been preserved for mowhog, and yielded an exceed- 
ingly heavy crop. The sheep were on the vetches and clovers, 

2 P 2 
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and tte cattle on tbe pastures, and all appeared to be doing 
well. 


AcBBAon of Akabls Land under respective Cbofs this Yeax. 


NnmlKrof 
Field on 
Map. 

Aereago.^ 

May istb, i8t5. 

Jnly lOtb, 1875, or to follow. 

1 

i 

14 

18 

14 

10 

17 

.. 

Seeds. 

■ 2 

3 

4 

1 

6 

Barley, olovered 

Wheat, elovered 

i Half spring vetches, elovered 
t Half rape, elovered .. .. 

Fallow 

(Mangolds - »• 

Barley, elovered. 

Wheat, dovered. 

Half spring vetches, elovered. 
Half rape, elovered. 

Common tomips. 

Mangolds. 

White tankard tamips. 
Swedes. 

7 

8 

{veteto .. .. 

8 

19 

17 

Fallow •• .. .. •* .. 

10 

Seeds .. .. .. .. •• 

Seeds. 

Spring vetches and Italian 
rye-grass. 

11 

14 

Spring vetches and Italian 
^e^sfis, seeds having 

llA 

12 

13 

17 

Second veai^s seeds .. 

WhedJfc .. •« .. 

Second year's seeds. 

Wheat. 

13 

a 

Wheat 

"V^eat. 

Barley seeded for breaking up 
for tomips. 

14 

13 

(Barley seeded for hreahing 
\ up for turnips .. 




Totfla 

182 

39 acr^of wheal 

44 „ robis. 

31 „ barley. 

44 „ clover. 



^ „ spHug vetches and rape seeded. 


Total .. 182 


On analysing the respective acreage of the growing crops it 
will be observed that the proper proportion of cereals is dejfi- 
cient. This is attributable to the fact of 10 acres having been 
$^ed down with rape on a field nnsuited to barley, and a long 
distance iBrom the homestead, and from 13 acres of clovers having 
been left a second year on account of the failure of 14 acres of 
seeds, which had b^n resown with spring vetches and Italian 
xy#-grass^ and which will come to wheat* in its proper rotation. 
The apparent excess of land seeded this year, namely 55 acres, 
is due to 13 acres having been laid down with Italian rye-grass 
and trefoil for spring keep, to he afterwards broken up for 
common turnips. 

These slight inequalities in the acreage under each course are 
in favour of the growth of green crops, with its concomitant ad^- 
of increased fertility to the land, and large production 
mu^n. ^ ^ 
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Stock on Oa:pton Fasm. 
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November, 1874. 


Cattle. 


Cows and calves XO 

2-year old lieifers in-calf .. .. 4 

Yearlings (steers and heifers) .. 16 

Fattening cows ^ 6 

2-year-old steers 4 

G^ves .. .. 10 

Yearling ball I 

Total ll 


May 19th and July, 1875. 


Cattle. 


Milking cows 10 

Cows and calves 4 

Yearlings off (steers and heifers) 13 

Heifers in-calf 3 

Fattening steers 6 

Calves 15 

Bulls .. 2 

Total 53 


Breeding ewes 200 

Wether lambs .. .. .. 70 

Bwe lambs .. .. 100 

OuU ewes 10 

Bams (all ages) .. 26 

Figs. 

Sow and pigs .. 1 


Houses. 

Working horses S 

Colts rising 3 years, sometimes! » 

at work .. ^ 

Hacks aud colts 7 

Broodmare 1 


Stock ewes fand 216 lambs) .. 170 
Draft ewes (and 10 lambs) 9 


Yearling ewes .. 82 

Bams (^ ages) 26 

Pigs. 

Sow and pigs •• .. 1 

Young sows «. ' 3 

Feeding pigs 7 

Hosses. 

Working horses 8 

Colts ditto, sometimes .« .... 2 

Hacks and coifs .. 7 

Brood mare I 


Celtic * — ^The herd of catde is of the pure Devon breed. The 
calves are dropped in the wint^, beginning in Noveiiiber, and 
are weaned at three months old, when their mothers go into the 
dairy. Daiiying is not here made a spedality. The cows ate 
not let separately to a dairyman, neither is any cheese made, the 
farm being unsuitable for its production. The cream is scalded 
in the Devonshire manner and made into butter. The calves 
are allowed J lb. of cake and meal when" weaned, and run out 
their first snmmer. On coming into the yards again the steers 
have the corn increased to i 11^. each with roots, and they 
brought out fat at two years old at an average weight of 8 s<^r^ 
per quarter. The hei&^ go to bi^ ,nnder two^e^ o^ |0ed 
take their place in the ll|6 

latter making 10 pw quarter. Most of tire roots given to 
the cattle are pulped, and the allowance of cake and com is 
increased up to 8 lbs. for finishing the feeding stock, and for 
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the mUch cows in the winter. An admixture of difiFerent kinds 
of com is used with the cake for feeding. 

Sheep , — The sheep are Improved Devon Long-wools, and the 
flock is of an uniform and useful character. With continued 
careful exercise of judgment Mr. Bowerman will, we think, in a 
few years, take a hig h place among his contemporary breeders. 
The ewes lamb in February, and the lambs are weaned at the 
latter end of May, and at once put on ^ lb. each of linseed- 
cake and com. They have the first run of the vetches, and are 
generally changed on clovers, rape, or pastures daily until the 
turnips are ready. The sexes are then ^vided. Th® rams and 
wethers are from this time better cared for, and precede the rest 
of the flock in the folds. The wethers are finished on the 
swedes in April, their com being gradually increased up to 1 lb. 

g sr sheep each day. Some are usually sold in the wool in 
ebruary, and the rest axe cEpped. They make from 20 lbs. to 
22 lbs. per quarter in weight. The rams are carried on till the 
following June, and then sold or let by auction. The ewe lambs 
follow the feeding-shem, and have a small piece of fresh fold 
daily allotted them. Their allowance of cske is increased to 
i lb. each per diem till they go off the roots, and they become 
incorporate with the flock the following summer. -The draft 
ewea are sold off fat as soon as possible after weaning, and the 
baxrens often go with the fat wethers, as was the case this year. 
The stock ewes run the orchards, and pick up after the lambs on 
the vetches, clovers, and pastures in the summer, and follow the 
fattening sheep and ewe lambs on the roots in the winter. They 
have a run on the pastures once a week, and a fortnight before 
lambing are left there entirely, having a small quantity of roots 
and some hay given them. After lambing they get mangolds 
daily, and are better done until the lambs are weaned. The 
lambs are always shorn, and average 3Ihs. of wool each. The 
old sheep average 8^ lbs. of wool per head; 

, Horses , — ^The working horses are of a useful stamp. They 
have 14 lbs. of com and a little hay each through the winter 
every day, and in the summer depend upon green food with a 
couple of pounds of com. The hacks and colts run in the yards 
duxir^ the winter and on the pastures in the summer. They 
deserve no especial comment, as is the case with the pigs. 

FeneeSj Renids^ and General Neatness, — ^The fences are of the 
prevailing character in Somersetshire, being placed on banks 
from 5 to 8 feet wide, and about the same height. They are 
double-planted, and consist of almost every variety of wood 
^€ept blackthorn, and are a fertile source of weeds. The 
been curtailed by the present tenant, and the sides 
Neatly bmsh^ ; but on ixiquixy why tte . wee^ and 
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brambles were left to grow upon the summit, it was ascertained 
that a new edict had just been issued by the agent of the estate, 
insisting that the occupier was not to make hedges till of four 
gears’ growth or more ; not to cut them the last year of the term, 
nor make more than a fourth part of the hedges in any year ; 
not to cut the tops of hedges except when made, and to give 
agent or bailiff five days’ previous notice of making ; to do the 
work efSciently, and before the 10th of March, and as much as 
may be when the land is in tillage. Such a, clause, if insisted 
upon, determines an epoch for retrograde husbandry on at least 
this farm, and must be discouraging to an enterprising tenant. 
The gates are in good order, and the premises well and neatly 
kept. 

Co&ages and Labour . — ^Only two cottages are let with the 
farm. The other labour is dmwn principally from the village 
of Capton. 

Carters work with their teams, which contain three horses 
each, from 8 A-M. to 5 P.M., 1 hour being allowed for dinner. 
They receive 13s. per weel^ and 10s. bonus extra per quarter. 
In summer time ikej make from 1^ to 1^ day’s work within 
the 24 hours, being paid in proportion to the amount of wmk 
done: thus, for example, in ploughing the last furrow for turnips, 
three horses working abreast accomplish with a double plough 
3 acres a day. For this the carter receives IJ day’s pay, A 
istockman who works early and late receives 16s. per week, and 
cottage and garden rent free. Shepherd, 15s. per week, cottage 
and garden rent free, and dL bonus for the lambing season. 
General workmen 13s. per week. Hours of labour 6 A.M. till 
5 P.3C., and hour’s interval for meals. Boys, 4s. per week. 
Women, 5s. per week. Payment by results is also eni^uraged in 
the shape of piece-*worL Swedes axe Dutch hoed and singled 
on this principle, and harvesting has been ‘partly worked in the 
same way. The last few years the men have had a self-delivexy 
reajnng machine, with horses and driver, found, and also a xnan 
to sharpen knives and cut the comers of the grain, and have 
been paid 4s. 6d. per acre for cutting, binding, and stocking. 
The carrying has b^n done by day-*work, the labourers receiving- 
's. M. per day, and cider qd lilitmu When the crops are 
lodged the scythe is used, and 3s. 6d. per acre given for cutting. 
No cider is allowed for ordinary work, but some is occasionally 
given at the employer’s discretion. The cost of latour has 
steadily increased from 34 XOs. wpdiE,, or, 

5004 per annum, in Mr. 

2904 in 1872, 

8234 in 1873, 

4324 in 1874, 
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or from 165. per acre in 1850 to 32^. M. in 1874. The alteration 
in the three years ending 1874 is very marked, the cost of labour 
being 22s. per acre in 1872, and 32s. 6rf. per acre in 1874. 


Maiotbes and Food Pubohased. 


Tears. 

DCaniires Pnrdiased. 

TotaL 

Nitrate of 
Soda, 

Bone 
. Ma&nre. 


£ 

£ 

£ 

1872 

45 

115 


1873 

63 

122 

190 

1874 

54 

96 

150 


Com and Cake. 

£ 

' 1872 .... 520 

1873 .... 612 

1874 .... 850 

Permanent Impr&eemenis.. , ^ 

‘a * ^ 

Outlay on buildings .... 300 
Drainage, &c., on land . • • . 200 

£500 

The third inspection, on July 10th, proved the promises of the 
qpring to be fully realised. The clovers and pastures were all 
that were expected. The hay harvest was just completed after a 
tedious time. The mangolds were making great progress. The 
swedes were mostly ready for hoeing, and the common turnips just 
put in. The grain crops were heavy, the wheat being slightly 
lodged in one or two places and tinged more or less with red- 
rust, but , to no gieater extent than was the case in most of the 
other wheat crops inspected in the county. The barley was 
very long in the strays’ and good in the head, but rather too 
much ' inclined to go down; and it is our opinion that such 
heavy dressings of nitrate of soda as were this year appHed 
might with advantage be diminished if not altogether dis*- 
continucd. The quantity of grain and meat produced from this 
farm by sustained good management reflects great credit on the 
tenant. The character of his live stock is also very superior, 
and the Judges had no hesitation in awarding Mr. Bowerman 
the second prize ofiered by the Society in Class III. 
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Other Farms in Class IIL 

The following well-managed farms were looked over a third 
time. 

Mb. Culvebwell's Faem. 


A B. P. 

Arable • . . . . 152 0 4 

Pasture * * . . . 160 3 2 


Total . . 312 3 6 

This farm is If mile S.S.W. of the town of Bridgwater. The 
soil is a rich loam on the new red sandstone. The subsoil 
varies ; gravel, clay, and marl being all found. The latter in 
some cases is somewhat intermixed with the surface-soil, and 
in such instances the land is of a heavier description. The 
climate is very genial. Wheat is generally shot in ear the first 
week in June. 

The occupation is held under several owners. The principal 
portion is held on a twenty-one years^ lease, ten of which are 
unexpired. The remainder is rented from year to year, com- 
mencing from Michaelmas Day. 

There is an exceedingly good house, with nice pleasure and 
kitchen gardens. 

The buildings have recently undergone thorough restoration, 
and with the additions made are good and serviceable. There 
is a fixed 6-horse-power engine, and machinery for threshing, 
pulping, grinding, and chafi cutting, sawing, and cider making. 

wass Land. — ^The pastures are chiefly situated at the lower 
end of the farm, but some of the fields are interspersed among 
the arable land. The sizes of the fields vaiy from 4 to 17 acres, 
and they are for the most part irregular in shape. The land is 
naturally very good, and will feed more than a full-grown bul- 
lock to the acre. The practice is to mow 40 acres every year, but 
meadows are not specially set aside for hay. The ground mown is 
usually top-dressed with a compost consisting of road-scrapings, 
manure, and soil* The pastures derive an abundant supply of 
water from a trout brook which inns through them. 

Arable Land, — The arable land is managed on the four-field 
system, with slight modifications. 

The course is carried out as follows : — 

Roots, j BOax^ and Clover, , 

Wheat and Barley, | , Wheat 

About a Ihird of the wheat stubbles^ are sown with trifolium 
in^amaium and vetches, and the rest are prepared for cabbages, 
mangolds, and the earlier-sown swedes. 

Ten acres of beans are seldom exceeded ; and if the spring 
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wheat of previous growth is on a larger acreage than that, part 
of it is seeded down the same as the barley. 

Soots , — Cabbages are drilled about the middle of March, on 
land cleaned in the autumn and winter*ploughed 7 to 8 inches 
^deep; they are put 30 inches apart, and singled a distance of 2. feet. 
Mangolds are sown 20 inches apart on the fiat, and swedes and 
<:ommon turnips 18 inches. Farmyard-manure is applied to the 
land where it is intended to remove the crop for the stock, and 
4 cwt of superphosphate and dissolved coprolites is used per acre 
for all the roots which are sown with Reeves’ manure-drill with 
steerage. Vetches are put on those parts of the stubbles that 
are to be succeeded by common turnips. The Yellow Globe 
mangold, Improved Purple-top swede, and Aberdeen hybrid, 
and Green Round turnips are the varieties generally grown. 

fFheai,— Thickset Essex is usually sown. The seed is 
changed every two years. The ley ground is sown towards the 
end of October with 6 pecks per acre, and this quantity of seed is 
increased as the season advances and also where wheat succeeds 
roots. The leys are partly manured with farmyard-manure and 
partly with lime previous to being sown with wheat. 

Barley , — Chevalier barley, at the rate of about 10 pecks per 
.acre, is sown after swedes or turnips fed off. It is seeded down 
with mixed seeds in the following proportions — 

5 lbs. of trefoS. 

3 „ alsike. 

10 „ broad clover. 

^ bushel of Pacey’s rye-grass. 


Aobxags TTimm bespegtivs Cbopb this Yeab. 


Hay. 18^5. 

July, 18^6, or to follow Crop. 

Acreage. 

Crop. 

Crop. 

68 

Wheat. 

Wheat. 

11 

Barley, seeded. 

Barley, seeded. 

10 

Beans. 

Be^. 

28 

CSIover. 

Clover. 

4 

Gabbc^es. 

Cabbages. 

10 

Fallow. 

Swedes. 

5 

Ditto. 

Tankards. 

'8' 

Mangolds. 

Mangolds. 

10 

Vetches, 

Aberdeen hybrids. 

3 

Tnfolinm. 

Swedes. 


Stomaby. 

Cereals 79 acres. 

Beans and Oloteis 83 

Boots a^d Green Cro|» ....... 40 „ 






Somersetshire Farm^Prize Competition^ 1875. 579 

The seeds are depastured till the 1st of May, are then let up 
tfbr mowing, and are afterwards again grazed until the leys are 
ploughed for wheat. 

Our Christmas visit enabled us to see some very good swedes 
in the ground, and a fine piece of Aberdeen hybrid and Green 
.Round turnips being consumed on the land by the sheep. The 
wheat stubbles were in good order, portions having been sown 
’with vetches and trifolium, and the rest in course of preparation 
for the ensuing crops. Ten admirably well fed Devon oxen and 
cows, weighing from 12 to 15 score per quarter each, were in the 
stalls, and had that day been sold. The young stock were all 
on the pastures, receiving a daily allowance of tumms and straw. 
The lambs were on the turnips, doing well. The breeding 
flock of sheep we?re on the pastures, and close upon lambing. 
Several of the ewes had cast their lambs, and this indifferent 
<x>mmencement culminated in the loss of a good many ewes 
before the completion of the lambing season. Our second visit 
showed us the autumn and spring wheat not looking very well, 
and suffering from the prevalence of annual weeds ; but on the 
occasion of the third inspection, we found the wheat crops had 
very gr^tly improved, and apparently were likely to prove 
productive. They were slightly affected with red-rust. The 
beans were very fine, the mangolds forward; swedes very 
.straightly drilled had just been singled, and the turnips had 
been well put in. The stock were' aU thriving, with the excep- 
tion of one lot of lambs. 

The numbers of cattle, sheep, and horses of all ages on the 
farm were as follows 

la December, In July. 

Cattle .... 63 ... 65 

Sheep .... 429 ... 518 

Working Horses , 8 . . . 9 

Cattle , — Seven Devon dairy cows are kept, and a pure Devon 
‘bull. The cows drop their calves about Christmas, and the 
-calves run with their mothers for 3 months, and are then taken 
^on hand and well done till the following spring. The heifers 
keep up the dairy as the aged cows are fattened off, and the 
bullocks are made up to number 15 by purchase. The steers 
-are sold fat at Christmas as 8-year-olds. The last 6 months 
they are well fed, commencing with 4 lbs. of cake on the grass, 
and finishing with 12 lbs., and an allowance of be^-^mohl* 
young stock have no cake or com on the grass. ' 

She^,— The sheep are a good uniform flock of Dorset horns, 
the breeding ewes numbering 180. The system of treatment is 
much the same as that already described in the report of Mr. Hose- 
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^lOpSs flock, with the exception of the offspring relying more 
oh the grass land of this farm. Those ewes that turn again after 
having been with the ram in August, are put to a long-woolled 
tup,< and their lambs are sold off fat instead of coming out as 
yearlings off the roots. The off ewes are sold fat to the butcher 
in the summer, or early in the autumn. The lambs are shorn,, 
and will average 2^ to 3 lbs. of wool each, the stock ewes 
cutting from 5^ to 6 lbs. per head. 

Fmces^ — ^The fences round the pastures are wild and 
rough ; and those enclosing the arable fields are of the character 
already adverted to, growing on their high and wide hanks, 
maple, sloe, elm, ash, and oak. There are no roads, with the 
exception of that approaching the house. 

Manures and Food PurcJiased . — ^The quantity of linseed-cake 
and com consumed amounts to the value of 400Z. per annum. 
Superphosphate for roots costs 601. a-year. 

Cottages and Lalmr . — ^There are nine cottages attached to 
the farm, three of which are thatched. They contain two bed- 
rooms each. 

The labouivbill averages 25s. per acre, and has increased 5s. 
per acre within the last three years. The value of task-work 
has also rapidly risen. 

Imjprmemmits ^^ — The permanent improvements effected hy the 
teant on Durleigh Farm, in underground draining, suhsoiling, 
levelling hedges, fillling in marl pit, putting up wire fencing, 
and reclaiming bog, have exceeded a cost of 335/. 

The farm is economically managed; the crops upon it are 
likely to he productive, and the stock is good. 


Mb. Gadd Dayis's Fabm. 

A. B. P. 

Arable ...... 125 2 9 

Pasture 86 0 17 


Total . . . . 211 2 26 

Soil^ Climate and Geology . — ^This farm is within 
6| miles of Taunton, in a westerly direction. It combines a 
mixtoe of several soils, being situated at the junction of the 
new red sandstone with the dolomitic conglomerate. The sub- 
soil consists of clay and gravel, and the bottom meadow-land is 
an alluvial deposit on them. The land is not naturally rich, but 
it has a strength of character that will produce good results in 
for superior mechanical cultivation.. The climate is ^oal 
'M in tMf favoured county. 
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Hmise a/nd Buildings , — ^The house is a useful and commodious 
farm residence, and, with its garden, fronts the approach through 
the farm. The farm-buildings are behind it, and are a credit to 
both landlord and tenant. They are built of red sandstone, and 
the roofs are slated. There are double yards and open byres, 
as well as separate feeding-boxes for fattening cattle. The ma- 
chinery has been arranged with considerable skill and fore- 
thought, and is worked by a water-wheel. The motive power 
for working the machinery is at a distance of 180 yards from 
it, and is connected by means of a long spindle extending 
that length. The loss from this long connection is estimated 
at 2-horse-power, the power being equivalent to 7-horse-power 
at the stream, while 5-horse-power only becomes available at the 
buildings. A fixed threshing-machine is used, and winnowing- 
machinery, chaflF-cntter, pulper, and kibbling-stones are all 
conveniently erected with a view to the economy of space and 
labour. The finishing of the grain for market is done by 
separate wiimowing, the power derived from the water-wheel 
being insufScient to complete all the processes at the same time. 

Tenure . — The tenure is from year to year firom Michaelmas 
Day, and the landlord agrees to take the tenant’s fixtures, with 
water-wheel and machinery, at a valuation at the end of the term. 

Grass Land . — ^The grass land is by no means of first-rate. 
<juality. A trout brook, which is a triWary of the Tone, skirts 
the bottom of it, and forms a boundary to the farm. By diver- 
sion, a copious stream of water passes also on the upper side 
of the meadows, and, after supplying the water-wheel, is then 
applied for irrigation purposes. The overflow of the yards is 
collected in a pond, and used in a similar manner. The under- 
drainage of the upper and arable portion of the farm can likewise 
be utilised for flushing the meadows, by diverting it from the 
main drain on its entrance into the upper portions of the pas- 
tures. Bickford^s system of irrigation has been adopted, and 
has found favour with Mr. Davis. The effect of water action 
on this land is apparently beneficial, but not so markedly satis- 
factory as in those instances where springs are used nearer their 
origin, and where consequently the temperature of the water is 
higher. ^ 

The meadows have a cold white clay subsoil, wiftt occasional 
beds of gravel. They hare been drained from 6 to 7 feet deep 
at a distance of 200 feet apart, but from the rushes that still 
remain the space between each drain appears to be tod great,. 
The whole of the grass land has not 

irrigation. \ / ", 

An experiment with top-dressing has been tried this, year, 
with apparently good results in each instance, although, as the 
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grass liad not been mown, a definite comparison could not be 
dratrn. 

Ose plot was top-dressed with 50s. worth of Proctor and 
Hyland’s grass-manure. Another with 50s. worth of mixture- 
recommended by Mr. Thompson in his essay on the * Manage- 
ment of Grass Land;’ and another with 1 cwt. of nitrate of' 
soda, 2 cwt, of kainit, and 4 cwt. bone superphosphate. 

The fields adjoining the bottom brook are usually kept for 
hay ; but it is not an invariable custom to mow the same land 
annually. Top-dressing with soil and lime is to some extent 
resorted to, but irrigation is the principal resource relied upon 
for sustaining and improving the condition of the grass. A 
large outlay has been made by the tenant in levelling and other- 
wise prepaiing the meadows for irrigation. 

Arable — ^The arable land is, generally speaking, very 

heavy. It is cultivated much on a four-course system, but 
without adhering rigidly to the rotation. The rotation some- 
times runs — 

Eoots, Wheat, | Wheat. 

Barley is not often sown, and does not seem to do well on this^ 
soilr This season, as in many other places, the drought of last 
mmmer had hem caused a deviation from the usual mode of 
The young seeds having partly failed, a. portion 
of the old leys had been left down, and barley sown after wheat. 
TrifaUnm incamattm and vetches are sown on about a third of 
the stubbles, and followed with common turnips, put in about 
the middle of July. 

Mangolds , — ^Yellow Globe are grown, and, as is also the case- 
with the other roots, are sown on the flat. The drill is arranged 
to place the rows 22 inches and 18 inches apart alternately, 
the object being to facilitate hoeing with a triple-footed horse- 
hoe, the horse being made when perfonning that work to walk 
up the wide drill. 6 cwt. of bone superphosphate per acre* 
is applied^ fox all roots, and in addition farmyard-manure is 
ploughed-in for the mangold crop. 

— The White thick-set Essex variety of wheat is grown,, 
and it is Mr. Davis’s custom to top-dress it in the spring with. 
1 cwt of nitrate of soda and 2 cwt. of salt per acre. 

Acreage under respective crops this year : — 

Wheat 50 acres. 

Barley 10 „ 

Beans 5 „ 

First year’s seeds , . 19 „ 

Second year’s seeds . . 26 „ . . . 
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At our final inspection we found the growing wheat crops 
improved^ although not heavy ; they appeared to be suffering in 
a slighter degree from red-rust than on any of the other farms 
looked over. The barley was not good ; but the beans, on the 
other hand, were strong and well-podded. The clovers were- 
weak, especially those of the first year’s growth. Mangolds were 
a disappointing crop, considering the trouble that had been be- 
stowed upon them and the superior cultivation of the field they 
were on. Swedes were looking well, and the turnips were in the 
act of being sown on a good fallow after vetches and trifolium ; the 
former fed off, and the latter partly fed and partly carted away 
for the horses. The vetches had been a very heavy crop, and. 
the trifolium also was good. The live stock were all thriving. 

Numbers and description of stock : — 

Cattle ........ 60 


Sheep 267 

Working Horses .... 8 

Pigs ....... . 4 


The cattle are of the Devon breed, and 17 dairy cows are 
kept. The young stock are reared, as before described, and ihe 
steers are brought out fat at three years old. 

The sheep are Devon Long-wools. The wether lambs are 
fattened on the turnips and swedes, and are sold early in the 
spring, the off-ewes being sold when ready in the summer. 

Fences^ Roads, and General Neatness, — ^The fences dividing- 
the pastures are constructed of iron, and are neat in their 
appearance. Those separating the plough-ground are the old 
Somersetshire boundaries so often before alluded to. Many of 
the old hedges have been removed by the tenant, and some 
alterations have been well devised and executed in the re- 
division of fields. The roads round the buildings have been 
made by the tenant, and every part of the premises is well 
cared for. 

Marmres and Food Purchased. — ^Manures purchased amount 
annually to about 25Z. for nitrate of soda for top-dressing- 
grain ; and about 45Z. for bone superphosphate for roots. 

Food purchased costs about . . £65 per annum. 

Home-grown Com consumed . 75 „ 


ToM .... .£140. „ 

CoUag^, Lahcm, and Permanmt blie' 

cottage attached to the farm. The laboftr^lbiU last yes^ came 
to about 17. per acre; bat the calculation for cider allowed is 
low. This shows an advance on the previous year of nearly 1& 
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per cent, but no increase on former years. The water-power 
much economises labour; and a proportion of the subjoined 
expenditure on permanent improvements would perhaps in the 
ordinary way be placed in the general labour account, while in 
this case it is calculated separately. 

Permanent improvements since 1865 : — 

Improvements to buildings, stackyards, bringing water-supply, 
and making roads, 408Z. 18s. 5c?. 

Drainage of meadows (landlord finding pipes), laying out for 
irrigation on Bickford^s system, making drinking-ponds, level- 
ling banks and land, taking up hedges, and filling itches, 
lalmur in laying down five-acre field to permanent pasture, 
290?. 

Outlay on machinery, 331J. 

The latter item perhaps scarcely fairly comes within the 
category of permanent improvements. 


Mb. Thohab Hembbow’s Fabm. 

Arable 79 6 14 

Pasture . . . . . 123 3 8 

Total . . . . 202 3 22 

This farm is eight miles es^t of Taunton. It commences in 
the historic district of Athelney in the marshes, close to which 
station a monument is erected in commemoration of a victory 
oyer the Danes by Alfred the Great in that neighbourhood. 

This marsh is part of Stanmore, and adjoins West Sedgmoor. 
It is watered by the River Tone, which, together with the Yeo 
and the Isle, forms a junction with the Perrot in the vicinity of 
Stanmore and Athelney Bridges, some short distance nearer 
tbe sea. The accumulation of water from the marshes is col- 
lided on eidier side by means of open cuts, and is pumped 
over into the river by a fixed steam-engine. 

A iate of 10^. per acre is annually levied on landowimrs for 
original expenses connected with this system of drainage, and 
this sum is calculated to repay principal and interest in twenty 
years from the completion of the work. 

The maintenance of open ditches is paid for by a pro rota 
levy on the occupiers, and the yearly outlay varies fronl 5s. to 
10s. per acre. Landlord’s and tenant’s charges are paid for by 
The climate is to some extent afieded byJhe 
toe majtoe% but Is on the whole 



Somersetshire Farm-Prize Competition^ 1875. 585 

The soil is of two distinct descriptions : — • 

1st. The alluvial deposit of the marshland. 

2nd. A strong loam of a retentive character upon the ^new 
red marl on the higher part of the farm above the marshy 
deposits. 

The tenancy of the rented portion is a yearly occupation from 
Michaelmas to Michaelmas, but 50 acres of the occupation are the 
property of Mr. Hembrow. The house is a fine old ecclesiastic 
edifice, partially surrounded by an ancient moat. The thatched 
buildings axe by no means commodious. The drainage from 
the yards runs into the moat, and is carried thence by means of 
a ditch to a meadow beyond. 

Grass Land ,* — Most of the pastures are in the marshes, where 
the alluvial deposit is some 6 feet in depth. The water is not 
perfectly removed, otherwise this grass land would rank in the 
first order of pasturage. As it iS, it will feed, and it carries, 
large quantities of stock of all descriptions in the summer 
months. It is never manured, and its capacity has not been 
found to decline from constant grazing and mowing. A goodly 
proportion of hay is secured from it from year to year, and it 
proves a useful auxiliary tOL the upper part of the farm in every 
way. The pasturage round the house is good, but quite different 
in its nature from the marshes. No rule exists as to always 
mowing the same fields. 

Areible Land , — ^The arable land is chiefly confined to the 
higher parts of the farm. It is a strong red soil of a retentive 
character. The subsoil is clay with occasional veins of gravel. 
A sevenKiourse rotation is adopted — 

Roots, 

Barley, 

Seeds, 

Seeds, 

The clovers are sometimes left only one year, when a larger 
proportion of cereal and leguminous crops is taken. 

The farmyard-manure is applied for wheat and beans, and 
the latter are planted 20 inches apart for horse-hoeing and 
thorough cleaning. Nothing but broad clover is sown for 
seeds, and they are always mown once, and not infrequently let 
up again and harvested lor clover seed. 

The acreage in ^roots is small, from 7 to 10 acres. It is 
divided into four seOlions. The stubbles fid^owed Jbft 
bare on two of di^'^^for 

devoted to the grov^h of a of ktA tlie 

other enables a small l^adth of vetches to bo seeded. Common 
turnips follow trifolium and vetches, and are sown on the flat 

vnii. XT. — s. s. 9 n 


Wheat, 

Beans, 

Wheat. 
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20 inches apart. The whole of the green crops are carted off 
for the horses and stock at the buildings, and the roots also 
eon^e to ^ premises for the support of the live stock in the 
whater. 

Acreage in respective crops, July 1875 ; — 


Wheat 

, . . . 30 acres. 

Barley 

. * • . 14 ,, 

Beans . 

. . . • 18 ,, 

Clover 

. . . • 12 „ 

Roots . 

7 

. • * • *95 


At our last inspection we saw good fields of wheat slightly 
attacked by rust, and thick and finely podded crops of beans. 
Barley was not quite so satisfactory. Broad clover was a very 
greail: crop. Mangolds and swedes were doing well, and common 
turnips had been recently put in the ground. The land was 
clean and well cultivated ; the stock were numerous, and on the 
whole looking well. 


Notoess aot Descbiption of Stock ok Stoke St. Geegobv Faem. 


Beoeittber, 18t4. 

1 May 19th, 1875. 

"Cese&e' .. #. - .* 

' .. §4:' 


*. 88 


.. 126 1 


.. 119 


.. 7 ! 

. .. 5 

WorSbog .. ... .. 
Hacks and Colts . . .. .. 

One Sow {and Tigs) . . . . 

.. 7 

.. 6 

.. 1 


The dairy consists of eight cows. They are roomy Somerset- 
shire Devons with a good deal of quality. A. compact and 
useful Devon bull is also kept. The calves are weaned at 
9 days old, and hand-reared for 4 months, after which they 
take their chance on the pastures. After the calves are taken off 
them, the cows are used for dairying, butter and half-fat cheese 
being made. Most of Mr. Hembrow^s stock is bought in, the 
rear being quite insufficient for the capabilities of the fiom. 
The ypung stock are kept in the winter on hay and a few roots, 
and in the summer are grazed on the marshes, and ultimately 
fatted off them at 3-years-old. Older beasts are bought-in in the 
spring and fed off the marshes. This will account for the differ- 
ence in the number of cattle on the farm in December and May. 

Sheep are bought-in as lambs in August, winter-kept, and 
sold the following September fat off the marshes. Occasionallj 
a purchase of yearlings may be made in the spring for sunnner 
{eed^. Part of Mr. Hembrow’s sheep were Dorset Homs,' and 
j^ainder Devon Long-wools. 
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The working’ horses were very useful, and the colts seemed 
likely to prove valuable. 

The fences were made the most of, and better managed than 
on many of the farms seen. They were, however, of the 
Somersetshire type. Hedgerow timber prevailed very much, 
and rendered it more difScult to keep the hedges in good order. 
The premises and stackyard were very neatly kept. 

No outlay is made in artificial manures, and next to none 
on foods purchased. The marshes are supposed to do every- 
thing. 

There is one cottage’ attached to the farm. Labour is 
abundant in the district,, and the rate of wages is from 12s. to 
15s. per week. 

Some of the land has been drained, but a good deal remains 
to be done. That accomplished was done at the tenant’s expense, 
the landlord finding the pipes. 

The farm is economically and well managed, and is a fair 
specimen of a self-supporting farm that does not deteriorate, 
partly owing to good cultivation, partly to inexhaustible grass 
Sand. 


M^. J. R. Keebte’s Farm. 

Arable .... 81 acres. 

Pasture . . . . 166 „ 

Hill pasture ... 78 „ 5 miles distant. 

Total . . . 325 „ 

SituaiiQTt^ — ^This farm lies about 7 miles north of Welk 
It rests upon a table-land which forms a sort of lower range- of 
the Mendip EUHs, and is at an altitude of 450 feet above the 
level of the sesu The soil is kindly and friable, on the junction 
•of the Limestone shale and the Lower Lias shale. The rock 
lies immediately under it at a depth varying from 4 to 6 
Inches. The climate is severe and backward, and the minfall 
^cessive. The seasons are a fortnight later than those of the 
Bridgwater and Taunto^ levels. 

The tenure is a 21 years^ lease, and the covenants are fair, an 
allowance being made for artificial manures and feeding-stuffs 
used the last year of the tenancy. This is the oidy case 
came under our rtotioe in 
of tenant-right 

The house md buildinp are good. Cfaai^cutting, ptdping, 
and com-^inding machinery .are suitably arranged, and are 

2 Q 2 
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worked by a portable engine. This engine is also used for 
threshing, Mr. Keene possessing a moveable threshing-machines 
A large lambing barton at the back of the old bniidings has 
recently been erected by the tenant, with the stipulation that 
he shall be allowed its value at the expiation of the tenancy.- 
Considerable outlay has also been made on the older parts of 
the building at the occupier’s expense. The drainage of the 
farmyards escapes into an adjoining pasture field and is there 
distributed. 


Grass Land, — Seventy-eight acres of grass lies a distance of 
5 miles away on the summit of the Mendip Hills. It is essen- 
tially hill pasture, and is only available as a sheep-run in the 
summer months. The pastures on the home farm bear a good 
fece and graze well. They are better than the appearance of 
the soil would at first sight indicate. Ten acres are dressed 
yearly with a mixture of manure and soil, or lime and compost.. 
The land is mown and , grazed alternately, and 50 acres are 
usually kept for hay. Watering-places and drinking-ponds have 
been arranged with considerable skill in the various pastures,., 
and have been a heavy source of expenditure to the occupier. 

Aralle Land , — ^No restrictions on cropping are exacted. The 
system usually adopted is — 


BbotSy 

Bariej seeded,^ 
Seeds grazed, 


Seeds mown 

(and generally broken up fearmnstard, 
rape, or Gonunon turnips), 
Wheat or Oats. 


Whmt loses plant if sown after the first year’s seeds, and 
under ordinal}’ circumstances does not thrive, the district being- 
too high and the climate too cold and wet. 

Barley is not sown until the end of March or beginning of 
April. Ten pecks of seed are allowed to the acre. 

Clovers , — ^The young grasses are sown at the rate of 12 lbs. o£ 
clover, 8 lbs. of trefoil, and ^ a bushel of Scotch rye-grass ; or for* 
two years’ ley, 2 lbs. of white Dutch, 2 lbs. of plantain, 5 lbs. of 
alsike, 3 lbs. broad clover, and 1 bushel of Pacey’s rye-grass. 

(fe^s.—^The district suits oats better than any other cereal. 
Black tartarians are grown. The crop is sown about the middle • 
of March, and generally proves very productive. As much as. 
14 pecks of seed is sown to the acre. 

Moots, — ^Farmyard-manure is ploughed-in for both mangolds-, 
and swedes. 

Mangolds (the Yellow Globe variety) are sown in April; 6 cwt. 
of salt and 3 cwt. of Proctor and Hyland’s manure are applied 
per acre. They are sown on the flat 19 inches apa^ and herse 
hand-hoed after coming up. ^ 
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Smdes are sown the beginning of July, and common turnips 
-after vetches on about a third of the root-course. 

The roots are sown with the liquid-manure drill, and 3 cwt. 
of superphosphate per acre. The vetches are chiefly fed on the 
Jand by the ewes and lambs, but a small proportion is removed 
for the working horses. 


Aoseaob tjkdee EESPaoTrvB Obops. 


May, 18f5. 

July, or to follow. 

•53 acres of barley. 
il „ Of oats. 

9 „ 2 years’ dover-ley (mown). 

7^1 year’s seeds (mown). 

IS „ fallow (alter oats). 

4} „ mangolds. 

A „ vetches. 

28 acres barley. 

17 ,, oata ^ 

9 „ rape, common turnips, and 

7 „ seeds. [mustard. 

13 „ swedes. 

4^ „ mangolds. 

5 „ swedes, common turnips. 


Our ultimate inspection showed us some very good crops of 
^ats, some fair crops and one strong piece of barley, and good 
.seeds. Mangolds had suffered a check, but were recovering, and 
swedes were hoed out and doing pretty well. The vetches had 
been very good, and swedes and common turnips were coming 
up on the ground from which the intermediate green crops had 
.been fed off. The cattle stock looked well, but the lambs seemed 
to have been rather pinched. 

Quantities and description of stock — 


Cattle . . ' 64 

Sheep * 634 

Working Horses . . , 4 

Colts and Hacks . # . , 4 

Pigs ....... 48 


One of the most interesting features on this farm is the dairy 
of 36i milky-looking well-bi^ Somersetshire Shorthorn cows. 
They are timed to calve in February or March, and all but 13 
of the calves are disposed of a few days after birth at 25s. each. 
Those selected for rearing axe 10 heifers and 3 steers ; they are 
kept on skim-milk and linseed for 10 weeks, and then get an 
allowance of 1 lb. of linseed-cake and meal mixed per day each, 
with a little hay, and are turned out to grass. The heifers axe 
bulled at 15 months old, and the bullocks sw 
old off the grass' ,7 Ttws 

October or November. They are dried in August^ when the 
young heifers are coming into the dairy, and are therefore in 
jgood condition for the graziers of the lower districts. My 
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colleague, Mr. Little,' speaks higUj of the internal arrangements* 
and mwagement of the dairj. The dairy cows are not allowed 
to null OB the same ground as the sheep. 

A yearling pedigree Shorthorn hull is now being used. 

The flock of ewes is cross-bred. A Hampshire ram is first 
used for 2 years, and a change is then made for an Oxford Down 
or a Cotswold for a* similar length of time. The lambs run 
before their mothers on the vetches while they last, and then 
recourse is had to the seeds, pastures, and mustard and rape tilli 
the earlier turnips are ready. They consume half these and half 
the swedes on the land, the wethers running first and the stock 
ewes bringing up the rear. The wethers are allowed J a lb. of 
jnixed com, and linseed and cotton-cake, from the period of going 
on the roots until the following shearing time, when artificial 
food is discontinued. They are sold for grazing on the marshes 
in July, and are brought out very quickly from the lower pastures. 

The stock ewes and the chilvers retained for stock are sent to* 
the hill pastures after the lambs are weaned. The off ewes are 
sold in August or September for stock purposes. The ewe or' 
chilver lambs that are intended to recruit the flock are wintered 
off the farm in accordance with an old custom of the district. 
They are sent away from October 12th, and remain oh the fami- 
hi iirloch Stey are consigned until the 6th of April following. 

Commences June Isl, The tegs clip about 7 lbs. 
eax^b, and the stock ewes 5 lbs., making an average of 6 lbs. per* 
sheep on the whole flock. 

Piffs , — ^Threc white Somersetshire sows are kept. They are 
cross^ with a black Berkshire boar, and the numbers fed are' 
made up by purchase. 

Pences, — The fences are for the most part stone walls built 
of loose stone. The larger part of them are about 4 feet 6 inches 
high and 18 inches wide. A fewTare double walled, enclosing' 
a bank of soil, upon which a few thorns and trees are grown for- 
shelter. The base of these is a couple of feet wider than their 
top, say 6 feet to 4, and the earth fonning the bank having 
h^n taken from either side of it, the fence forms both a good 
shelter and boundary.* The stone walls present a neat but rather* 
bleak appearance. Those adjoining the entrance to the house 
and along the main road are built solidly with mortar. A few 
quick hedges have been planted, and are growing well. 

Artijmal Mmures , — ^Bone supeiphosphate for roots averages* 
25Z. per annum. 

Food purchased. — ^Linseed- and cotton-cake, com, and meajb 
average 147Z. per annum. 

JSamie-groum Food c(msmned, — Oats, barley, peas, and taib 
wheat average 125/. lOs; per annum. 
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Cottages and Leihowr. — There are no cottages connected with 
the farm, and the nearest residence is 1-J- mile distant. 

The milking is done by men, and the labour-bill of the farm 
amounts to nearly IL per acre. Labour has increased about 
10 per cent, in 5 years. 

Permanent Irnprovements. — ^The average outlay per annum on 
permanent improvements the last 5 years has been 62Z. per 
annum, irrespective of the calculated labour payments. 

Mr. Keeners farm is almost exclusively devoted to the breed- 
ing and rearing of stock, and the production of cheese and 
other dairy produce. Nothing is sold fat, except the cheese. 
Looked at in all its aspects, this farm is unique among the com- 
peting holdings. 


Me. James Mead’s Farm. 

Arable land, 192 ; pasture, 33 : total, 225. 

Situation^ Soil, and Geology, — ^Mr. Mead’s farm is an exam- 
ple of another distinct type of agriculture in Somersetshire. 
Situated 8 miles east of Taunton, the greater proportion of 
the land is of a heavy nature on t]^ Lower Lias shale. ’The 
Lias rock lies &om 2 to 4 feet beneath the sur&ce, and the 
whole district surrounding Curry Mallet is quarried for this 
stone, either for building purposes or for making lime. At 
two miles’ distance, in the neighbourhood of West Sedgmoor, 
about 50 acres axe held. This is chiefly plough land, and is 
barely safe from flooding, indeed it is sometimes under water. 
Its nature is peculiar, being something between alluvial de- 
posit and peat, and, as was remarked by my colleague, Mi*; 
Outhwaite, it is that sort of land that takes a winter to get 
well saturated, and a summer to become thorou^y dry again. 

The climate is early. 

Tenure. — The tenure varies. Part is taken on a yearly 
tenancy, and part is held under Mr. Mead’s brother, who, in his 
turn, is the last participator under a three-life lease, granted to 
his grandfather by the Duchy of Cornwall, 

Haases and Buildings. — ^The house, which is slightly superior 
to a cottage, is in theyillage of Curry Mallet, and some inferior 
buildings are attached to it. 

Irrespective of the Sedgmoor holding, the farm is very much 
scatter^, and the fields are detached. A drive of about 2 miles 
was required to seethe difiibent fields on the honie^i!^ 
of an area of 2 amee 

lies, we believe, a distance of 10 Mbs fiom the homestead;' 

Chass Land. — ^The grass land is oidy 30 acres in extent, and 
is grazed by cattle purchased in the spring. 
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Ardh, — The^lfoid is of a heavy character, 
not particular respecting rotation of cropping, 
sometimes . 


Seans, 

Wheat, 

Roots, 

Beans, 

or, ' 

Wheat, 

Roots, 

Beans, 


Wheat, 
Barley, 
Seeds ; 


Wheat, 

Barley,* 

Seeds. 


Mr. Mead is 
The course is 


The farm is not adapted for roots. It is essentially wheat and 
bean land, and the continued successful return in these crops on 
this farm is something remarkable. 

The system pursued year by year is to cultivate the land 
deeply and well, and to manure it with a heavy dressing of lime 
before taking a crop of wheat, or beans, or barley. 

The lime is manufactured on the farm; and the limestone 
being directly under the soil, no cheaper method of manuring 
could be adopted. The expense of its cartage to the Sedgmoor 
land is not of very great moment, and the ejOFect of its applica- 
tktn is 

^wn 8 inphes wide, and have 
twice in the spring, otherwise chickweed (which 
gmws very rapidly), groundsel, and other noxious plants, would 
overpower or materiaUy injure them. The wheat is top-dressed 
in the spring with 5 cwt. of concentrated manure to the acre. 
Roots, which form a small proportion of the rotation, are con- 
sumed by the purchase of a few cattle in the winter, and these 
tread down a portion of the superabundant straw grown. The 
clovers are mown and fed by purchased sheep. 

Acreage in respective crops, July 1875 : — 


Wheat 

. . 65 

acres. 

Barley 

. . 35 


Oats . 

. . 13 

7 ) 

Beans 

. . 50 

9 ? 

Clovers . 

. . 12 

99 

Roots 

. . 17 

99 


When last seen, the wheat crops were exceedingly heavy, but 
suffering much from red-rust. The beans were also unusually good, 
and well podded. The barley was good, and the roots were up, 
but not very forward or regular. Fourteen Devon bullocks had 
b^n purchased after Christmas, and were being fed ojff the pastures 
with 4 lbs.' of linseed 7 cake each per day. Two hundred wethers 
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had also been bought, and fatted on the seeds. The farmyard- 
manure made was small in quantity, and of an inferior quality. 
The excess of straw was being sold off at remunerative prices. 
There were 7 working horses on the land. 

Fences are square-topped. They were closely brushed and 
kept free from weeds. 

Manures and food purchased form an inconsiderable item in 
Ihe year’s expenditure. 

Labour is drawn from the district of Curry Mallet, and amounts 
i;o about 800?. per aimum. 

This farm affords food for reflection ; and, perhaps, had he 
fbeen here inspecting, the scientific reporter recommended in 
:some quarters as being essential to the embodiment of a farm 
report of any value, might have elucidated some hidden mystery 
useful to the agriculturist. Be this as it may, notwithstand- 
ing the old proverb that Lime makes the fathers* rich men and 
the sons poor,” the fact stands out pre-eminently that its con- 
tinued use for many years on this land, has not produced ex- 
haustion, notwithstanding the heaviness of the crops grown, the 
sale of a portion of the straw, and the return of little of nothing 
to the land in . the shape of manure, with the exception of top- 
•dressing for wheat and the lime used. How long this will 
last remains to be proved ; and I can only attribute the con- 
tinued successful growth of crops to a condition of soil, in which 
the elements of fertility exist to a large extent, but lie dormant, 
or in inaccessible forms of combination, until rendered available 
by the superior cultivation Mr. Mead practises, assisted, probably, 
by the stimulating and mechanical action of lime, and with the 
contingent advantage of a genial climate* 


CONCLXrSION; 

I have particularised somewhat fully the methods "of manage- 
ment adopted on the prize farms, because sound principles 
being first acknowledged, it is attention to minutisD that in a 
large measure insures success in agricultural matters. At the 
risk, therefore, of being tedious, the detailed descriptions will, 
1 trust, be more serviceable to the younger readers of the 
‘Journal’ than if curtailed to a simple statement of results. 
In the case, of the Hill Farm, the, system of primary reclamation 
and the subsequent courl^ of cx!opping Vfere ;i^vel 
may be of some 

A few observations may call^ for JBrom the facts already 
.described. Comparisons are proverbially odious; and a great 
authority once stated that “ nothing was so fallacious as facts, 
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except figures still I have ventured to compile the following 
TaUe with a view of showing the existing differences, and, to 
ame extent' the stock-bearing power of each ferm i^rted upon. 

QuixOTJY and DiESOBiPTioiir of Stock to every 100 Acres of Band under 
Cultivation in the Comity of Somerset, 1873, in England, 1874, and on the* 
undermentioned Farms, July, 1875. 


rSTsmeaof 

Competitors. 

Number of 
Acres of Fiastuie , 
and Arable j 
Land to every ' 
100 Acres under i 
Cnltivation. | 

1 

Horses used ! 

solely for 
Agriculture, , 

i 

Mares 

and 

Unbroken 

Colts. 

1 

Cattle. 

Sheep. 

Pigs. 

Total of 
Unbroken 
Horses, 
Cattle and 
Sheep 
equivalent 
to Cattle* 

ThewboteofEogland. 
1874 . ... 

ypastnre, 43*47 ' 
tAraWe^ 66*5} 

3*2 

estimated 

1 

17*8 

82*7 

8*5 J 

35*4 

TheCoon^ofSomep* 
sett 1873 • . . 

f Pasture, 63*8 7 
iAabtev 36*1 J 

! 

2*1 

1 

25*2 

86*8 

11*7 i 

i 

43*5 

Bust VAuars. 
George Gibbons . . 

{Pasture, f8»3) ' 
t Arable, 21*7} 

3 ! 

.. 

25*2 

50*5 

€0*6 

35*3 

Alfred B.na7 . . 

{Pasture, 8«*e 7 ' 
t Arable, 13*3? 

3*7 1 

i 

3S*S 

•• 

! 77-y 

54*3 

Fauks 3k Class a 
ObedHosegood • . 

{pasture, 80*2 7 
tAraWe, 33*8 J 

2*2 j 

1 

1 

24*3 

226* 

1 

69*5 


{Pasture, 31*37 
tAnSdei, 68*85 

3*3 

3 

26* 1 

108*3 

4*1 

44*6 


lArabiev 48-7X 

,2-5 

•- 

20*8 

166* 

- 

54* 

. . 

{pasture^ 40*77 
1 Arable^ »*25 

2*8 

1 

nearly 

28*4 

120*9 : 

.. 

53*5 

Thmm'SxssSmw • 

CPastnre, 60*87 
t Arable, 39*1 5 

3*4 

3*6 

43*5 

58*9 

*• ; 

58*7 

J.B.Kee9m. . 

(pasture, 75*37 
tArablfii 24*65 

1*3 

1*2 

20*3 

195*6 

14*8 

60*6 

JsmesHead . . . 

(pasture, 14*67 
1 Arable, 85*3 j 

i 

- 

6-2 

88-8 

i 

•• 

23*9 


* TMs oolimm ia computed: one nnbruken colt being calcokted as an average boxned animal, aod 
5 to tbe same equivalent. 


Looked at superficiallj, these data would be apt to lead to 
erroneous conclusions, but read between the lines they admit of 
different deductions. 

The true meat-producing capacity cannot be accurately 
measured by the value of the figures in the tabulated schedule. 

First, because in some instances, as in the case of Mr. Hem- 
brow* s fann, the stock at the time taken is at the maximum, the- 
practice being to buy largely in the spring, and fatten and sell 
off considerably before the winter. 

Again, where a breeding stock is kept, the offspring of which is 
sold in a store condition, as is the system pursued by Mr. Keene 
im his occupation, the returns show an undue preponderance in^ 
favour of fire holdiiig. On the other hand, herds and flocks bred 
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and fed off create a continual strain on the farm, and relatively 
form a much greater burden, head for head, than under the cir- 
cumstances before referred to. The solution of the question of the 
exact power of production of each farm under existing circum- 
stances would be extremely complex, and the conclusions arrived 
at highly problematical \ nevertheless, the stock-bearing capacity 
evinced by these Somersetshire farms, notwithstanding the ano-- 
malies referred to in the bases of computation, seems to determine 
itself very much according to the acreage of the arable land as* 
compared to pasture* In most instances the numbers of stock 
returned increase in proportion as the pasture-land exceeds the* 
tillage. This, I repeat, may be accounted for partly by the in-' 
cidental circumstances alluded to, a fact that bears out in some 
respects the truth of the aphorism quoted; it may likewise 
be attributable, in some degree, to the well-known fertility of" 
the grass land of the county, and it will probably, in no small 
measure, be found to arise from the excellence of the arable' 
culture where the returns are highest. 

Viewed from every aspect, the returns of these farms appear 
satisfactory by comparison, and are creditable to the occupiers. 

Whether the increase of arable culture is in time to come 
be the medium of a large augmentation of meat production or^ 
not I cannot venture to prognosticate ; but the fact of the large 
percentage of additioii^ outlay per acre in the labour-hiUs 
of the various farms already referred to, typical, no doubt, of 
identical results in other directions, coupled with other diffi- 
culties in obtaining satisfactory profits from arable culture, have 
been instrumental in causing a considerable area of land to 
laid down to permanent pasture throughout the county of Somen^f 
in the course of the last few years. This, in a county wfa^ 
roots are so readily raised, and intermediate crops so ssktisfac- 
toidly grown, seems the more surprising, except from the ][act 
that increased production involves a larger outlay. But this 
outlay should be profitable, and the supposition that it is not 
may, possibly, be premature ; it therefore seems to me not aito-^ 
gether improbable that the present state of things has been brought 
about quite as much from the somewhat strained relations that 
have of late existed between employers and employed as throtigh 
the increased wages of the labouring population. 

One or two more points call for a remark. 

.The existing customs are extremely variable and incommo-' 
dious. Possibly sadted to t]te; tiii?^ they^^v^^ 
are now altogeti^ 0^ 

fact of an incoming tenant having a right of pre^why iipwards 
of six' months prior to the completion of the oulgoer’s term, 
and the latter having the power to remain in part-occupation of 



596 S(meTseUMr^ FarmrPrize Competition, 1876. 

the holding six months afterwards^ cannot work harmoniously, 
and must he, 1 imagine, fast falling in^ disuse. It is to be 
lumped that the careM, consideration lately accorded to the rela- 
tioBs -of all connected with the land will enable more workable 
^stoxxis to be introduced ; and at the saine time will found — ^for, 
in its nearly total absence, I can scarcely apply the term extend 
— a system of tenant-right suitable to the different districts of 
the county. 

The use of improved implements was observable on most of 
the farms inspected ; and that of reaping and mowing-machines 
is gradually extending, being accelerated considerably by the 
augmented value of labour. Steam-cultivation appears not to 
have made much progress, and I should imagine will not do 
so until the accessories to its profitable use are more developed. 
Take it altogether, Somerset is not a county to be thoroughly 
worked by tMs means. We only saw one set of steam tackle 
during our tour, and heard of no others being used ; but we are 
glad to . find that Mr. Robert Neville intends starting a set of 
double engines in the neighbourhood of Butleigh. 

The custom of underletting the dairy seems wrong in prin- 
ciple. By its adoption a second middle-man is introduced 
between tW landowner and the consumer, and, theoretically, 
of the lessors or the public must suffer. Taking a 
jprecisely the same as that in- 
Tolvedi in letting land at all, and if foimd to answer in the one 
^case, may be worked advantageously in the other. It may fairly 
be argued, and it does not take much practical knowledge to be 
^ware that such is the fact, that undivided attention, and the 
direction of individual exertion on its own account to any par- 
ticular branch of industry, will produce more tangible results 
than can be obtained through the intermission of agency ; and 
hence, let the principle be what it may, practice satisfies us that 
the system is not altogether unsound.* On mixed farms a variety 
^of work must be superintended and attended to by the occupier ; 
and dahying, requiring as it does a great deal of direct super- 
vision, if not actual co-operation, is apt to become less remune- 
rative in the hands of a general good farmer than in those of 
-a person who makes it his special business. Of course there is 
much to be said on both sides ; but until the principle of direct 
supply is more clearly developed ^nd more ably administered, 
it is difficult wholly to condemn this system. 

One word respecting book-keeping. Most of those visited 
had an intelligent idea of their affairs, and could show clearly 
their returns on the various descriptions of crops and stock* In 
^eral instances Warren’s Farmers’ Account-book ’ wasf used, 
in which subdivisions of the principal items of the farm are 
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provided for. In others these subdivisions were made in 
accordance with the views of the occupiers. Stock and granary 
books were, as a rule, also kept. Beyond this, in the present 
position of Agriculture, it is difficult for the farmer to go ; a true 
system showing the exact return on every item of farm pro- 
duction requires an amount of calculation and trouble utterly 
incommensurate with the total proceeds of a farmi 

Nothing more remains to be added, except our acknowledg- 
ment of the courtesy we received from each and all of the com- 
petitors during the different inspeduons. Whatever changes may 
be going on around tibem, the unostentatious and genial manners, 
that English farmers are generally accredited with have been 
fully developed, and remain still unimpaired, in the favoured 
county of Somerset. j 

E. Little. 

T. P. OtTTHWAITE. 


XXL — Report on the Exhibition of Live-Stock at Taunton^ 

By C, B. PiTMAir. 

That the Society’s visit to Taunton would be a financial success- 
had never been anticipated ; but its pecuniary loss would doubt- 
less have been fifty per cent, less than it adtually was if the 
weather had remained as fine on Wednesday and the two following- 
days as it had been on the Monday and Tuesday. The torrents 
of rain which fell during Tuesday night and continued over the 
following day until Thursday morning, reduced the yard to a 
most pitiable condition ; and it argues much for the pluck of the 
West Country people that the attendance was not even smaller 
than th^ turnstiles showed it to have been. This eantr^mps’ 
— it is bad to borrow from the French, but here we have a 
word most aptly designating the thing — ^was all the more to 
be regretted as the yard was beginning to filt very well, for 
on the Tuesday there were nearly 2000 visitors more than onu 
the corresponding day at Bedford. Moreover, all who were* 
present at Taunton wUl admit that the Society could not have 
had a better site for the Show ; and it was generally a^eed that 
the yard was the prettiest,” excepting, perhapi^ that at Canter- 
bury, in which an exhibition^had ever b^n held. The beauty 
of the vale of Taunton Dene is prov^bial, the town/of‘ 
Taunton is situated in the most b^utiful of it, whi^ 

ward in learning tbe blt^s^hess to 

teach. Much of the grass laud n^r Taunton lets for 57. or 67.« 
an acre, and it was upon some of this land that the exhibition 
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took place. The soil is a good deep loam; and this was so far 
:an advantage, that the water drained away with comparative 
rapicbty. Whereas, if it had heen good old West-Country clay the 
yard would have been little better than a bog by Wednesday 
afternoon. The efforts made by the Taunton people to give the 
'Society a befitting welcome never relaxed, though the Local 
Committee had many difficulties to encounter. When the Show 
•o}^ned, at 9 o’clock on Monday morning, the yard presented a 
most attractive spectacle, and one of the sights which most 
struck the great majority of visitors was the handy way in 
which the various departments were arranged. The implement- 
sheds, running both right and left of the central avenue, stood 
nearest to the main entrance, the cattle were beyond them to 
the left, and the sheep and pigs opposite the cattle, tb the right 
of the central avenue. Further still was the large horse-ring, 
behind which, and guite removed from the noise and bustle of 
the crowd, were the horse-boxes. These were roomy, lofty, and 
well-ventilated, and seemed to be the model of what boxes pro- 
vided for the temporary accommodation of horses at our Shows 
:shanld be. 

The duties of President, during the Society’s visit to Somerset- 
shiie, fell, as it was only most fitting that they should fall, upon 
LoMl Bcidpor^ who has done so much for the agriculture of the 
be belongs, and one cff whose last acts during 
year of office was to enlist, as a Governor of the Society, 
His Royal Highness Prince Christian. Lord Bridport was 
.able to announce, at the General Meeting of Members held in the 
yard, that thenumber of Members had increased very consideiably 
since he became President ; and I would fain hope that the visit 
of the Society to Taunton, disastrous as are the recollections of 
the three concluding days, may be instrumental in raising the 
total to something near the 10,000 at which Lord Bridport 
wishes to see it stand. 

It would be 'too much to say that the live-stock exhibited at 
‘Taunton came up to the very high standard of excellence which 
has been reached at some previous Shows ; but the cattle and the 
sheep were by no means a bad lot, though there was a marked 
falling off in numbers as compared with Bedford, Hull, Cardiff, 
and other recent exhibitions. There was a not less considerable 
decline in the number of horses and pigs ; and while the total 
entries of live-stock at Bedford were 1527, only 1096 head 
were entered at Taunton. 



Horses. 

1 Cattle. 

Sheep. 

Pigs. 

Beafi»d(lS74) .. 

412 

403 

4S6 

220 " 


. 235 

340 

i 

359 

lea. 
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That there should have been a great falling ofiF in horses was 
3 iot surprising, for Somersetshire and the south-western counties 
•are not and never have been famous for their horse-breeding ; 
but it might have been expected that the Devons and the Here- 
ibrds would muster in great force, and that the Somerset and 
Dorset Horns, the Dartmoors and the Exmoors would have 
helped to make the show of sheep a particularly large one. It 
-would seem, however, that, with the altered conditions of travel, 
-we must no longer expect to see local breeds of cattle, sheep, or 
pigs showing the boldest front in their own districts, and it 
would probably be no exaggeration to say that as good Devons 
are bred in the Midlands as wes;^ of Bristol, though it did 
happen that at Taunton nearly all the prizes in the Devon 
classes were won by West Countrymen. We no longer look to 
Sussex alone, or even chiefly, for the flower of the Southdowns, 
:and not one of the four first prizes for Berkshire pigs offered 
at Taunton went into the county from which this breed takes 
its name. With horses the case is very different. Whether 
'because the owner of a horse which has anything approaching 
to good looks about it likes to enter it at the Society’s Show, or 
from some other reason, there is always a strong propor^on of 
horses belonging to residents in the district ; and it follows^ 
therefore, that when the Show is held in a great horse-breeding 
•district, such as that within which Bedford is situated, there is 
invariably a strong muster of horses. The contrary is the case 
when the Society comes into the West, where there are probably 
fewer horses, certainly fewer good horses, than in any other part 
of the kingdom. At Taunton, scarcely a fifth of the 235 horses 
entered were the property of persons residing in Somersetshire.; 
or, as I may say, taking here and giving there, less than fifty of 
the whole number esibibited, were br& in the county# ;And 
they foiled to take their due proportion of prizes, for t%ey 
!<^iiifid off but ten out of the eighty-seven offered for compe^ 
titionj: four firsts, four seconds, and two thirds. . Moreover, the 
•expense of transit from more distant parts of the country in 
which horse-breeding occupies a considerable place in the agri- 
ciflture of the district must have served to keep the numbers 
down, for the railway companies do not make any reduction of 
their ordinary fares to the Show, and but little for tbe return 
journey. . 

It would searc^y foo much^to m 

tbe thoroughbred is almost as unknown as the Dodo; asad this 
being the case, it is not suiprisiug to find that the breed of 
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horses is generally bad throughout the county. Say what we 
will against the modem system of racing, there can be no deny- 
ing fact that, a few go^ thoroughbred stallions in a district 
do much towards leaTening the whole lump ; and for this reason^ 
if for no other, it is to be hoped that some of the landowners 
in the county of Somerset will enable their tenants to share in 
the benefits of Lord Calthorpe^s fund. For obvious reasons, the 
Society, itself engaged in the task of endeavouring to improve 
our bxe^ of horses, was unable to become a subscriber to this 
fund, which, from its very nature, appeals to private enterprise. 
Nor is it very much to expect that a hundred gentlemen should be 
found willing to pay the sum of lOOZ. for five years, in order that 
an experiment, which, if it succeeds, must confer lasting benefit on 
the agricultural community, should have a fair trial. There is no 
lack of money in the county ; and the largest landowners, many 
of whom were present at Taunton, were enabled to see for them- 
selves how poor a figure their county made in one of the smallest 
and most indifierent shows of horses which the Society has had 
for mejoy years* Some five-and-twenty years ago races were 
held at Taunton, upon ground not very far from that on which 
the Show took place, but they, together with several other 
lace-meeiings in the county, died out for want of support — 
one amongst many, that the breeding of horses was but 
UMe Tbs Hmited number of local entries helped to 

horses smaller even than it would otherwise 
have been, Imt the difference between the Bedford total of 412 
and the 235 entries at Taunton was too great to be accounted for 
altc^ether in this way* Perhaps many of the exhibitors who 
never miss an important Show, and who exhibit more with a 
view to sale than anything else, may have fancied that their 
horses would not be properly appreciated at Taunton, or, if 
appreciated, not bought at the price which they might fetch in 
or near the metropolis. They were wise in their generation, no 
doubt, for the Somersetshire people do not seem to have ^become 
alive to the vast increase which there has been of late years in 
the value of horse-flesh, and the necessity of paying a very long 
price if you wish to get a good animal. Still, it is quite 
possible that exhibitors do not take sufficiently into account 
the readiness of foreign buyers to give large prices for horses 
adapted to their wants; and, as some large transactions are 
reported to have taken place at Taunton, in which foreigners 
figured as purchasers, many exhibitors will regret that they did 
not send something into Somersetshire. 

The agricultural horses used in Somersetshire are perhaps 
as bad as are to be found in any other part of England; 
the few specimens sent to Taunton, principally from the 
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nsiglibourliood of Bridgwater, did very little to redeem their 
character. They certainly had to compete against some very 
good horses adapted to farm-work ; for though, as I have said, 
the entries were small, they were not in themselves below the 
average standard of excellence. Most of them were on the big 
side and this in itself would have been deemed an additional 
reason for not competing by Somersetshire breeders, whose agri- 
cultural horses are too small to stand much chance with the 
larger-framed animals hailing from Yorkshire, Lancashire, and 
the Midlands. There were many such in the first two classes for 
agricultural stallions not qualified to compete as • Clydesdale 
•or Suffolk. The 2-year-olds were not so good as the older 
ones, of which only six entries out of the eleven were brought 
out for judgment Lord Ellesmere^s ** Prince of the Isles, look- 
ing altogether out of condition, had to give way to animals in 
other respects his inferiors ; and Mr. Tanner might not have 
won the first prize with his Samson ” — ^not to be confused 
with another “ Samson,^’ five years his senior, which won the 
third prize for Mr. Cooke of Tiverton — ^if Mr. Statter’s chestnut 

Champion had come well out of a veterinary examination; 
'There were but three young Clydesdale stallions, and the Judges 
did not deem the third good enough to receive a prize ; but the 
•older Clydesdales pleas^ them so much, that they commended 
the whole class, the six entries in which were remarkable for 
their combination of size and quality, but, above all, for their 
grand action. Why of the seven Suffolk 2-yeai>old stallions 
only a couple were shown I was not able to discover. The 
two animals present both belonged to Colonel Wilson, and the 
Judges were not long in awarding the red ribbon to ^‘Prince 
Imperial,” who came to Taunton fresh from, his Brentwood and 
Bury St, Edmund’s triumphs. He is certainly a grand qpoeS-i ^ 
men of the Suffolk carthorse, if, indeed, ** carthorse ” is the ti^t 
word to use in connection with an animal that has all the« style 
and quality of the choicest thoroughbred that ever stepped into 
a ring. The older Suffolk stallions numbered but four; and 
they were not a very taking quartett, though ** Statesman ” has 
plenty of bone to redeem Ms somewhat coarse appearance and 
defective quarters. 

With twenty entries in the class for^a^caltoal mar©s, exclu- 
Tsive of Clydesdales and Suffolks, it may be said that there was 
.not much reason to compl:^; but near! j half of them were 
shown without foals by their sides, though these are, as a 
•of course, set down m 
to the classes for breeding 

mare shall be eligible for a prize unless certmed to have had a 
€oal in the year of the Show ; or, in the event of a mare being 

VOIi, XL— S. S. 2 E 
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exhibited without a foal at foot^ a certificate shall be produced 
at the time of entry of her haring been served, and the prize- 
withheld till a certificate be produced of her having foaled. 
But, even with these restrictions, it is almost a pity that all the- 
pri^s, and two out of the three commendations, should have 
been given to mares without foals. It would be as well in all 
cases where a brood mare is exhibited without a foal, to compel 
the owner to show whether she had a foal the year before, and. 
to state how many times she had been barren since she had 
been at the stud. There were only four Clydesdale mares ; and 
though the Judges withheld the third prize, these mares were a 
good level lot, very much better than the two Sufiblk mares shown 
in the next class. The seven 2-year-old agricultural fillies were 
very much liked ; the bay filly belonging to Lord Ellesmere, and 
Mr. Barber’s “ flora,” being good now, and promising to be 
better hereafter. The 3-year-old agricultural fillies were not an 
easy lot to judge, for the best of them — and there were four or* 
five very nice fillies — ^had some trifling defect or other. A very 
grand mare was Lioness,” and she would have been placed 
first without delay but for a suspicious hock. It turned out, 
on farther examination and inquiry, that she had struck herself’ 
coming into the yard ; and the Judges, satisfied that there was. 
nothing orgauicaJly Wong, put her before Lord Ellesmere’s 
^^B^hess,” who was first at Croydon, where Lord Ellesmere- 
boG^t ber, and who, won thi^ times last year. Altogether the- 
agricultural horses were very good at Taunton. 

The following is the Report of two of the Judges of Agri- 
cultural Horses, mth some ^ditional remarks by the third : — 

lu submlttiQg the following report of sgricultnral horses at the Taunton 
Heeling, we may bongzatulate the Society on some of the classes being well 
filled, ^though in some cases the best animals were prevented from taking 
the prizes by the fiat of the veterinary inspector. 

Class 1 — Agrieultural BMlims foaled in 1873 — contained 14 entries. 
We had ' no diSSculty in selecting So. 6 , a clean, active, lengthy lop, with 
good ha(^ and loini^ and fiat-b(med legs, but rather short of hair* The 
rasaainder of the class were a middling lot 5 the next winners having little 
, contracted feet, and had weak fore-legs. 

CkASS 2 . AgriGidiwal — ^We thou^t these a splendid lot on 

entmng the, ring, but upon dose inspection, aSnr weeding the five best out, 
we were obli^ to ^k the veterinary to make a general inspection, and his 
refort being very unfavonrable, we selected No. 15 for first— a bay, 4 years 
old, .with a good hack and great depth of chest, but short in Ms hind ribs ; 
fine flat^boned l^s, and a ^nd mover. He went tender in Ms fore-feet, but we 
heard the next day that it was from the effects of tight shoeing. No. 20 we 
placed second, the same honours that he has taken at the last four Hoyal 
Meetings. He is a horse of great depth, and takes the eye on first look ; but 
he does not improve on inspection, as he is pin-toed j and he did not look well 
m Ms slow paces, being very lame fiom pulling a shoe off in the horse-box 
We could not form an opinion of his trotting aotiom No* 16 
^ with great bone, short jcant^ and mid^ing', action- 



' Repmt on the Exhibition of Live-Stock at Taunton, 603 

The rest we must pass over, although there were some good-looking, but sus- 
picious horses, that would not bear close inspection. 

Class 3. Clydesdale Colts , — Only three entries, and a very bad class ; not 
a good one amongst them. 

Glass 4, Clydesdale StaUions , — inodel class, and by far the best lot of 
entries that came before us. We had no difficulty in selecting No. 32,’ a 
brown 5-year-old horse by the ** Prince of Wales,” sold three years ago for 
1500 guineas to Mr. Drew, of Merrington, and now standing there at 20 guineas 
each mare. ** Never Mind Him” is a fine, flat-boned, active mover, and a well- 
bred one. No. 34 was placed second ; a brown, 8-year-old, good-topped horse, 
whose feet looked suspicious, having had an accident, we understand. He has 
stood second at the three or four last Boyal Meetings. The remainder of the 
class were all good, and well worthy of bang Highly Commended. 

Class 5. Suffolk Cdts , — Only two entries, and both very good specimens. 
No. 39 first. 

Class 6, Suffdik Bt<jdli<m,^^o, 44 we placed first. He is a deep, short- 
legged, godd horse; we considered this class all good, a great improvement 
having been made in their legs these last few years- 

Olass 10. Agrimltural Mares , — ^This was a splendid class, 21 entering 
the ring. After carefully looking them over, we selected 6 mares for the 
final 2 ...spection; and we think it worthy of remark that only one of the six 
had a foal at foot, and although a grand mare, she had no chance with the 
mares in-foal; but we would strongly recommend the Society to give prizes 
only to those with fo^ at foot, or else give prizes to each in separate 
cms^ No. 93, which we selected for the first, is a bay 8-year-old mare, with* a 
grand head, neck, and shoulders ; a little low-bncked, and fore-pastems weak. 
No, 89 was second; she is a 5-year-old bay mare, with grand back and 
loins, but wants bone below the knee ; it was a pretty close pidk between 
the first and second. No. 95 we placed third ; a 7-year-old bay mare, a very 
usefol, short-legged sort, but lacked the quality of the two above her. No. 97 
got the Eeserve Number, a 9-year-;old roan mare, an exceedingly good 
mover, but lacking shoulders and depth; her legs were also sadly out of 
order from over-feeding, and she was thoroughly out-classed by the three bay 
mares above her. 

Class 11. Clydesdale Mam.— Only 4,shown, and a very good class. No. 
101 was placed first. She is a bay, 5-year-old mare, upon short legs ; a good 
sort. No. 102 was second ; she is a O-year-old mare, poor in condition, 
like thin loins, having a big foal to suckle ; Oftherwise ifire would have^nta 
the first mare very mose. The remainder were very good soaares, but puir 
clawed in size and substance. 

Class 12. J^ffdk Mares , — Only 3 entnes, and a most disgraceful class ; 
we would strongly recommend the Society not to give a separate prize in 
future, but let them compete wiih the agrimtural mares. 

Glass 13. Ayrieultural MlHes, Two Years No. 112 we placed first ; 
a great, fiashy, taking filly, but rather down in the back. No. 107 second*; 
a nseM fillys No. Ill third ; a grand, useful, black filly, but with very 
suspicious hocks. No. 108 got the Eese^;*a -chestnut, which lacked size 
and bone. 

Class 14. Ayrietdttirdl FiUieSt Three Yetm This was a very good 
class, but having had to call the veterinaty in, his repoirt was uufsvouraMe to 
some. No. 119 was sele<^ for firsts a ctortnul great, degti*^ 
and action; she will 

filly with great bcso^' W * ' 

- T. PnowBioSiT, Jun. 

B. Sp»AGCf03S^. 

Ci 
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Bemafh % Mr. BidddL 

“Witli Mr. Spraggon’s report I generally agree : but to bis remarks on Class 
10, 1 ^ould like to add tbat I should be sorry to see the GaSt mares given up, 
as both the Gast mares and those with foals at foot are important classes ; and 
I would rather recommend that one prize be offered to each class of mares if 
the Society cannot afford to make two classes of two prizes each. 

Mr. Spraggon’s recommendations in Class 12 I quite differ with. Had he 
seen the 21 Suffolk mares, all of one character, led into the nog at the meeting 
of the Suffolk Society this year, I think he would have thought the breed 
worthy of a distinct class at the Royal Society’s Meetings. They were cer- 
tainly very badly represented at the Taunton Meeting, hut the home of the 
Suffolk horse is on the Hght lands of the Eastern Counties ; and, consl^ring 
the distance from Taunton, and the es^pense of getting there, the small num- 
ber shown can be accounted for. 

I have acted many times as Judge in classes where different kinds of 
have been exhibited together, and can bear testimony to the difd- 
Gnlty— and often almost disagreeable ^fficulty— in awarding prizes in such 
classes that 1 very strongly recommend the Society to offer their prizes to the 
differat Ixeeds of all animals in separate classes. 

First in the other classes come the thoroughbred stallions ; 
but of tbe nine entries two at least were roarers, and they can 
scarcely he said, therefore, to come under the designation of 

suitable for getting hunters.” Old “Citadel,” who must by 
tbig time know his way to every town in England where prizes 
am dBfeied for thoroughbred sixes, was placed first; but the son 
of <« Stodkweil” ajad “ Sortie ” does not gain any additional fame 
by 8^ €C>bsiderliSg that his two near^t ravals were “ Claudius,” 
a light and very flashy son of “ Caractacus,” and the Ashgill- 
bred “Wither Star,” now doing duty in Glamorganshire. 
The owner of the latter lodged a protest against the first prize 
being awarded to “ Citadel,” on the ground that he was a roarer, 
but the case was not re-opened. Of “ Eastley,” who obtained 
the reserve number and a high commendation, it is impossible 
to say much good, for on the turf he never aspired to travel 
beyond the T.Y.C., and his forelegs are about as bad as they 
can.be. The stallions, other than thoroughbred, suitable for 
getting hackneys, were more numerous and better of their kind ; 
and it was a good race between “Norfolk Hero,” a very com- 
pact horse and a good goer, and “ Phenomenon,” for the red 
ribbon, which was at last attached to the head-piece of the Lin- 
colnshire stallion. The prizes for pony-stallions, abandoned at 
Bedford but revived at Taunton, were not all given away, as 
there were only five entries. “ Sir George,” as might have been 
expected, took the first prize to Westmoreland, for it was a 
guinea to a gooseberry upon him against the others, though 
“ Cannon Ball,” winner of the second prize, can go a bit. The 
mares in foal, or with foal at foot, were not go^ in either of 
the two classes for breeding hunters and hackneys; nor is it 
necessary to comment upon the five pony-mares entered in the 
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next class, the only remarkable feature being that they all came 
from the south-western district, four of them from the imme- 
diate neighbourhood of Taunton. In the three next classes for 
hunter-mares of two, three, and four-years-old, there was next to 
no competition, as there were only ten entries in all, the first 
prizes being secured in each case by animals sent from a long 
distance. “Sunbeam,” the 4-year-old winner, was the best of 
the whole bunch, and the Judges at Taunton only confirmed a 
verdict which had already been given in her favour at Alexandra 
Park last June. The 4-year-old hunter-geldings were so bad 
that the Judges only’ gave one prize, and this was to “Kelly,” 
who will never do Mr. Battams such good service as “ Palmer- 
ston,” whose own brother was placed third in the 5-year-old 
hunter (mare or gelding) class. This was also a moderate class, 
and Major Barlow with “ King Charming” turned the tables on 
“Jester,” who was second only at Taunton, after beating the 
SufiTolk horse at Alexandra Park. “ Jester,” though somewhat 
coarse about the head, and looking more like a charger than a 
hunter, has had a fair share of success this season ; but he is not 
an eveiy-day sort of horse, and “ going the circuit ” seems to have 
told upon him. Whether he coidd obtain a certificate of sound- 
ness is a point upon which I do not feel that it is my province to 
dwell. A Horse-Show in which Mr. Armstrong did not exhibit 
“Banker” or “ Cashier,” would be like ‘Hamlet’ with the part 
of the Prince left out. Not that either of these horses is such a 
paragon of excellence ; but they have got up a name for them- 
selves, and everybody seems bound to admire them, and point 
to them as patterns of what a weight-carrying hunter should be. 
It would be unfair to say that their capabilities have been tested 
only in the ring ; but there can be little doubt that “ Banker ” 
who won, and very deservedly won, the first prize in his class 
at Taunton, has secured more prizes through his perfect action 
than anything else. A local man won the first prize m the 
12 stone hacfiaey class ; and Mr; Gorvett’s “ Highland Mary” 
was the best of a very moderate lot. This is about all that need 
be said of this and the next class, for hackneys up to not less 
than 14 stone, there being only five entries in the latter. It is 
surprising, *upon first thoughts, that here, in the neighbourhood 
of Exmoor, there should have been so poor a show of ponies s 
but it appears that many of those who forinerly bred those hardy 
and handy little anirnals have either reduced their drove^ or 
given up the ponies in favour of sheeps, Mr. Knight, who ^ 
breed such large 
rible winter of 1860-61; and Ifibfe 

inferred that the “little men,” with less aodeans of procuring 
them food and shelter, fared still worse. It would not be going 
beyond the mark to assert that their numbers have diminished 
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fifty per owt withm tlie last fifteen years. This will, in part, 
n&Qomii Sen: the comparative failure of the two classes of ponies 
almve azv^ under thirteen hands ; and it is no reSection upon the 
Judges to say that the bay Exmoor gelding, with which Mr. 
Ihrew, of Kenton (Exeter^ took second prize, was the nicest of 
them all. He had not quite so much style as Tally Ho,” who 
won the first prize for Mr. Davey, but his action was better when 
the pair were seen going together. There were only two jackasses 
in the yard, according to the catalogue, and their presence could 
have been dispensed with. Mr. Pease, of Darlington, offered 
special prizes for these animals, and also for mules. There 
were four entries of these latter, two being sent by Mr, Pease 
himself. The Judges, though they did not give him a prize, 
allowed him to take back part of the hundred pounds which 
he had offered ; for, while there were only two entries of jack- 
as^s, they did not award a third prize for mules. This was 
rather a reflection upon Mr. Pease^s two mules, though it must 
he admitted that they did not bear comparison with those exhi- 
bited by Mr. Sutherland, who had secured the mule-prizes with 
this same pair at Alexandra Park. They have wonderful size 
and substance, and it is easy to believe that they can do as hard 
. a day’s work as an average carthorse. Whether they are more 
. than esceplfonai spemmens of their kind is another matter, and 
eviaatt;! do mok supper that mules likely to supplant 
the S^olks aiui Clydesdales. 

In appending the Report of the Judges, which did not reach 
me until the above bad already been written, as was the case 
with the agricultural horses and the Herefords, I can only regret 
that it is not more ample, for the little which the Judges do say 
is said so well, that one cannot help wishing for more. 

Class 7. Thoroughbred StaUians for getting Hunters,'— 48, ** Citadel,’* 
as last year, was a long way before the rest of the class, which we considered 
poor, with the exception of the prize-horses. 

Class 8. BtaUUm far getting Eekchryeys, — ^This was a good class- Ko. 57, 
Korfolk Hero,” is a veiy b^ntiM horse, and quite the sort ” Ho. 64, 
Phenomenon,” Is a very promising young horse, and wiU hold his own in 
any Showyard. Ho. 68, the third prize, may be expected to improve, as he 
iaoaly three years old. 

Glass 9. Hong SiaUion, — ^Beyond Ho. 73, ‘‘Sir George,** so well known at 
these Shows, and who had a very easy win, there was nothing worthy of a prize, 
and we should have been justified in withholding second, as well asthird prize. 
Class 16. Hunting Brood Mares, — ^This was only a moderate class, and 
very far behind the grand show at Bedford last year in the same class. 

Class 16* Maekney Brood Mares , — A good class, and not much to choose 
between the winner of first prize, Ho. 135, and 'the second prize. Ho. 138 5 
both beautiful movers, each with good foals- 
Class 17. Fmy Brood Jforea;— A small and moderate class, hut the winner 
cl^j^ prize, Ha 143,is abeauriful mare, and had a good fc«l by “ Odd 
IB. Baiy^ Tm Jmrs Only two exhiMlri, and 

special remark. 
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Class 19. Hunter Mare, Three Years old. — ^Another small class, three only; 
nut No. 148, “May Queen,” is a beautiful mare; and if “Honesty,” who was 
sent abroad last year, can get a few more like her in Hussia, he will prove a 
very cheap horse, and a loss to this country. 

Class 20. Hunter Mare, Four Years dd.’—h. small but good class. 
No. loO, “Sunbeam,” is a very beautiftil mare, now probably at her best: 
she gallops with rather round action. No. 152, to whom we awards second 
prize, is a very useful mare, and a credit to- her sire and dam, both well known 
in the Showyard. 

Class 21. Hunter Gdding, Four Years old. — wretched class ; so bad that 
we only awarded one prize to No. 158, “ Kelly,” a fine galloper, and up to 
weight, but a very bad mover in his trot 

Glass 22. Hunter, up to 12 stone. — ^This a good class, as it contained 

•“ King Charming,” No. 164, winner of first prize, and “Jester,” No. 168, 
placed second. Both horses are good ones in their way, but both are not 
without faults. No. 165, third prize, might very weil have been in the 
heavy*wei^t class. 

Class Hunter, up to stone.— H o. 170, “Banker,” won very easily. 
HCe is as grand a horse as a man can find. No. 174, second prxz^ and No. 172, 
ihiid priz^ are nice horses, but not of the same class as “ Banker.” 

Classbis 24 and 25. Haekneys. — ^Both moderate classes. 

Class 25. — ^Wretched in the extreme. 

Class 26. F<my, under 14 hands. — ^This was a well-filled class, and oon*- 
tained some very useful ponies. No. 207, “ Tally Ho,” was a long way superior 
to.the rest of the daks. 

Glass 27. Fony, under 13 hmds. — ^Another good class,* and larger en^; 
one of the best claves we bad before us. No. 228, the first-prize pony, is a 
very good mover, and quite a pony. No, 218, is a veryhandime little 
fellow, with not such good action as No. 225, third prize, hnt with better 
shoulders. 

Class 28. JaeJeass. — Wo were not prepared to find the jackasses allotted 
to us, and when two— a grey and a black— entered the ring to compete for 
60?., ire could not help exclaiming, “ What money thrown away I” 

Class 29. ilfwfes.— ^50?. again to be awarded between four entries ; two “not 
for competition.” Here we swarded the first prize to a Iroym mule in pre- 
’ference to a grey one, although both were equally good movers. Surely Ibis 
idass might be wled Mr. 0. L. SutherlandJs benejitl 

T. Habvev B. Batlst. ' 
Ahthony L. MA’HrABDw j 
Eobbbt (1. F, HowAnn. 

" Cattle. 

Turning from the horses, it may be as well, in the first pla<^, 
i:o hear what the Judges have to say about the Shorthorns. 

Though the Show muster was not a large one, the quality of 
the Shorthorns^ the Devons and the Herefords, Jeft Httle to be 
•desired. JfWwiKS inter yaresj the Shorthorn hoI& fi|rst place M 
the catalogue, and attr^s ibe 
the Shorthorns 

work was prolonged until <&r in tlie ^fiern^n m Mbnlay, nave 
little to say, their Keport being compressed, into the following 
,few lines : — 
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The Judges of Shorthonas have to report that the vaadous classes exhibited 
at Taunton may be said to have quite reached the average standard of merit, 
though their numbers were somewhat smaller than we usually find at the* 
Meetings of the Eoyal Agricultural Society of England. Both amongst males 
and females there were many animals first rate in every respect, and in the 
class for old cows there was such a good show, that the whole class was com- 
mended. 

Thobket Gow, 

H. Chakdos Pole Gell, 

John Wood. 

The most noticeable feature, perhaps, in the show of Short- 
horns was the great success achieved by Mr. Alexander H. 
Browne, who took the first prize in each of the three classes 
for bulls to Northumberland. Mr. Browne won the first prize 
for bulls of over three years with his roomy and particularly 
stylish “ Duke of Aosta,” who was successful at Bedford last year 
in this class, but who has not been knocked about the country 
this year, as was the case* with many of his rivals at Taunton. 
The “ Duke ” shared with his owner, Mr. Browne, the honours of 
the next two classes; for in the 2-year-old class the Judges 
gave first place to “ Rosario,” a son of ‘‘Duke of Aosta,” while 
“ Pioneer,” another of his progeny, was awarded first prize in 
the yearling class- This last-mentioned award was called in 
question by several of the outsiders, who seem to make it their 
bmdness to judge the Judges, and to pick holes in every verdict 
which does not happen to fit in with their preconceived notions- 
It is as impossible as it would be undesirable to put down the 
criticism of irresponsible persons ; but many of them would do 
well to remember that the Judges, though they may have the 
3Enisfortune to difier with them as to a beast’s points, are not 
necessarily on that account ignorant, prejudiced, and unfair; 
There has, of late, been far too much licence in the language used 
by the judges of the Judges, not only at the Royal, but at other 
Shows, and it has done a good deal towards embittering the 
controversy concerning rival strains of blood. “ Six Arthur 
Ingi^,” a much younger bull than ‘‘Duke of Aosta,” was second 
to him in the class for bulls of over three years ; and “ Rosario’s ” 
nearest rival was Lady Pigot’s “ Rapid Rhone,” a useful, but not 
particularly handsome bull, whose grand-dam is by the “ Warlaby 
Valasco.” “ Baron Irwin ” was third in this class ; and Colonel 
Loyd Lindsay’s “Prince Rupert,” who did not seem up to concert- 
pitch, was passed over by the Judges. The Lockinge herd was 
not more fortunate in the class for yearling bulls, as “ Lord 
Rockville” only received a commendation, the race for first 
honours being between the small but very compact “ Pioneeiv” and 
file. more roomy. bull, “Duke of Chamburgh,” who, however^ had 

give way to the son of “ Duke of Aosta ” “ Royal Irwiia>” by 
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the same sire, as the third-prize winner in the last class, was third,, 
beating ‘‘ Lord Rockville,” who was in front of him at Croydon. 
Mr. Denis de Vitre won the first prize with his bull-calf “ Duke 
of Ock f but “ Hudibras,” with whom Mr. Oriel Viveash came* 
second, may reverse places with him when another year is over 
their heads. In the female classes" of Shorthorns there were 
many good animals — a few extraordinarily good ones. The- 
cows above three years of age took the Judges* fancy so much 
that they commended them as a class ; and as Mr. Outhwaite’s^ 
“ Vivandiere ” did not, though entered, come to Taunton, the way 
was made comparatively smooth for “Lady Playful,” who fe fami^ 
liar by this time to most of those who attend the principal Shows. 
It was impossible to help admiring the roan “ Alexandria,” who 
took second prize, with her great roomy frame, upon which, 
perhaps, there is already rather too much of the meat which is 
more in its place at Bingley Hall and Islington than in the 
yard of the Royal. In the 3-year-old heifer class Mr. Hutchin- * 
son was second with “ Lady Alicia,” — a heifer going back by 
“Lady Playful,” through her grand-dam to “Baron Warlaby” and 
“ Vesuvius” — ^toMr. Kennard, whose “ Queen Mary” was here, as 
everywhere, the perfection of Shorthorn beauty, and not to be 
dislodged from Ihe first place of which she has the monopoly* 
Of the twenty heifers exhibited in the yearling class, the three 
Croydon winners were again “ placed,” “ Zvesda” being once 
more first ; but “ Olga” was put back behind “ Winsome 16th,” 
whom she beat at the Bath and West of England Show. There- 
were many good animals in the class for heifer calves, the- 
Judges giving Mr, Nicholson the red ribbon for his dainty heifer 
“ Laurel 6th.” 


Much less numerous, of course, than the Shorthorns, the 
Hcrefords were, however, very well represented in point of 
quality; and if the Society offered “champion p?rizes,” Mr* 
Carwardine’s beautiful heifer “ Helena,” winner of the first prize 
in the yearling class, would have been difficult to beat, for she 
has not a had point about her. After winning at Bedford and 
elsewhere last year, she came out at Croydon in June, and again 
took first honours ; but she was seized with illness there, and it 
is wonderful that she should have been brought round so rapidly 
as to be able to appear in the bloom of condition at Taunton* 
It has been said that the Herefords are much cultivated in 
Somersetshire ; but the truth is that there is ppbably no western 
county in which the whit^&M:es sp^mtal! i show, 

Cornwall and 

that of the fifty-reight Heirefin'ds at bmy eight 

belonged to Somersetshire breeders, and of these Mr. Pexen,.who 
shows all the country over, owned seven. The male Herefords 
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were not nearly so good as the females, the best of the bulls 
being, beyond any d<mbt, the 2-year-old “ Tredegar*” First in the 
yearling class at Bedford last year, and first again this summer 
at Croydon in the 2-year-old class — winning there also the Cham- 
pion Cup as the best animal on the ground — he has already had a 
distinguished career, and will carry off a lot of local honours in 
the autumn* The old cows were so , excellent that the Judges 
eommended all the six animals in the class. In the 2^year-old 
heifer class there were only four entries ; but they were all , of 
good quality, though nothing near the yearling class in which 
Helena” was such a good first. Mrs. Edwards owned the best 
of seven very sweet heifer-calves under twelvemonths, and her 
Mabel,” who, like “ Helena,” had won first prize at Croydon, 
promises to develop into a grand cow. There will be a larger 
show of Herefords next year at Birmingham, beyond all 
manner of doubt ; but it is scarcely to be hoped that, in the 
female classes at least, the quality be better than it was at 
Taunton. The Judges’ Report says ; — 

We have veiy great pleasure in acceding to your request that we should 
send you a few Notes on the Show of Herefords exhibited at the recent 
Heeting of the Eoyal Society at Taunton. 

In CSiASS 38 — Aged BuUs — the animals which put in an appearance 
wer^ as , a whole, remarkably good. The first prize fell to 3M&s. Edwards’s 
** Winter de Cbte^” a very grand level beast, heavy fieshed, beautiful quality, 
capital oolom, and good eonstiturion., l![r..B^ey, of BQsedaK was second with 
A veiy promising bull, “ King of the I^le,” excellent in outline, true table 
back, very deep before, but a trifie deficieut in his hind-quarters. Mr. 
Spenceris Von Moltke ” secured third honours. He possesses fine character 
and quality, deep before, ’^th heavy hind-quarters ; but we have seen him 
mcsie in bloom than he appeared at Taunton. The Eeserve Number in this 
Class was Mr. Warren Evans’s ** Von Moltke 2nd/’ a lengthy animal, with all 
the characteristics of a well-bred beast. 

In CnasB 39 — Two-Year^dd Buds — the first-prize went to Mr. Taylor, 
of Showle Court, with Tredegar,” a very grand beast; the true type of a 
pure Hereford. He took the Challenge Cup at Croydon, and Mr. Taylor may 
well feel proud in the possession of such an animal. Mr. Harris’s “ 3Prince 
Arthm" obtained the second prize— he is of good quality. The third prize 
was awarded to Mr. Eeeoe Keene’s ** Sir Boucher,” an animal with a j^r back 
and camtal head. 

In toe Class for Yearling Buds (Class 40) Mr. W. Judge’s “ Lord Wilton” 
was adjudged the first prize ; a very good bull, and likely to be heard of 
again. He has a good bisk, deep, well sprung in his ribs, and heavy fleshed. 

Davy’s “ Lord Compton ” took second honours. Mr. Turner’s “ Vicearoy ” 
is a EttLe deficient from his hip to rump, but is otherwise a fair specimen. 
The Eeserve Number, Mr. Taylor’s * Big Boy,” has plenty of quality. 

In Onass 41— Calves — ^Mr. Taylor’s ** Taunton” is a very useful, 
heayy-fieshed, groimg calf, requiring a fittle time to fhmish. Mrs. EdwatdsV 
“ Sir Edward ” which obtained second prize, is a very good specimen, of niq© 
colour, and will be heard of hereafter. Mr. Philip Turner’s ** OonstanMn^” 
Eeserve Number in this class, and a promising calf, ' . 

62ass (42) was a very grand one; the whole of the amiiMls 
eppedaUy good. Thomas Eeim took first wSftt a 
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very beautiful cow, possessing great scale, fine character, and heavy flesh. 
Mr. Thoma^s Eosaline ” is a very nice cow, but did not appear quite so 
blooming as on some previous occasions. Mr. BurcheU Peren’s "Eosalie” is 
of very good quality and character. 

In Class 43 — Seifers m-MUk or place of honour was 

secured to Mr. James’s ‘^Eosebud,” an extremely beautiful^ short-l^ed, 
satin-coated heifisr, of fine quality and character. She is uhexceptionally 
perfect. Mr. Philip Tumer^s heifer is also an unquestionably grand speci- 
men, with plenty of scale, flesh, and quality. Mr. Harding’s “ Lady Annie ” 
deserved the third prize^ although Mr. Peren’s “Compton Eose” trod closely 
upon her heels. 

The Yearling E&if^ UUm was very good indeed. The first prize was 
.taken by a splendid heifer of Mr. T. G-. Carwardine^s. She is as nearly perfect 
as may be, very level, witii beautiful character, and superb quality ; with 
age she wifi tone down into perfection itself. Mr. Taylor’s “ Cherry ” is an 
exceedingly nice heifer, full of quality. Her Majesty’s “ Duchess of Edin- 
burg” is a heavy-fleshed, good quality heifer; and Mr. Evans’s “Lady 
Blanche ” (the Beserve Humber) possesses fine character, and is very promising. 

In Class 44 Mrs. Edwards’s heifer-calf, “ Mabel,” has plenty of quality and 

f ood hair, rich in colour; likely to make her mark in the future. Mr. 
'eren’s “ Lady Lottie ” jpromises to grow into a show animal, Mr. Turner’s 
Constance” was the Beserve Nnmher in this class. 

Our remarks must end here. The Herefords as an entire lot were— if not 
quite so numerous as on some former occasions— certainly not behind any 
previous exhibition for their general excellence. Undoubtedly the prevalence 
of foot-and-month disease kept many of the best specimens of Herefotds at 
home ;,but we must emphasise our report by addiog that the animals shown 
sustained the reputation of the breed, and afforded another proo^ if, indeed, 
such were needed, of the great superiority of this breed for its aptitude to 
develop into early maturity, for its general hardihood of constitution, its 
capacity to thrive in all climates, and for its unquestionably pre-eminent 
advantage in beii^ able to lay on more flesh in a given time, and witha given 
quantity of food, than the animals of any other breed. ’ 

Wm. Tavlob. 
ThOB. EOCfBUS. 
Eichd. Bacu. 

It is personally ^tifying to me to find the Judges of Detoiis, 
vrhile they praise the animals exhibited at Taunton, reportilig : 
** We feel it necessary^ however, to remark that a great number 
of the cattle exhibited as Devons do not possess the true North 
Devon type in any respect except that of colour,’' There is no 
need, as the Judges say, to disparage the larger breed, whose more 
roomy frames may be well suited to the rich grazing land for 
which Sonaersetishire is femous, but it may be asked whether the 
time has nc^ come to establish separate classes of Devons? It 
is invidious for a Judge to be <mlled upon to decide between the 
merits of two animals so utterly dissimilar as one of the gre^ 
Devons, of which there wiere/so many at Tama^n# aaad*^. ^ 

«xperienced judge to title apptuent a>ai^ess of ioaiij of the 
IleroBs : hut 1 was met bj the that ihe time had gmie bj 
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for fancy breeding, and that without size and substance the 
Devons could not be made to pay. There may be much force 
in. this objection ; and the great roomy animals which are reared 
in the Somersetshire pastures are doubtless well suited to the 
soil ; but that is no reason why they should be confound^ with 
the smaller cattle which represent more faithfully the Devon of 
five-and-twenty years ago. Lord Falmouth and Mr. Farthing 
bad the game pretty wefi to themselves in the three first classes 
for Devon bulls ; but none of the animals exhibited in these 
classes were of exceptional merit, and the best of the male 
Devons were to be found in the class for calves, Mr. Smith’s 

The Earl ” and Sir Alexander Hood’s ‘‘ Robin Hood” being 
quite worthy of the encomiums passed upon them. In the class 
for older cows, in which what the Judges term “ the Somerset 
Devons ” predominated, there was a good muster, and “ Lovely 
Queen,” winner of the first prize would, but for her indifferent 
hind-q^uarters, be a perfect specimen of her race. Sit Alexander 
Hood was again second here with his “ Lovely but Mr. Far- 
thing’s cow, “ Nellie,” which took first prize at Croydon, did not 
get beyond a high commendation. The heifers in-milk not ex- 
ceeding three years old were good though not numerous ; while the 
yearling heifers were not only a very large class, but, beyond all 
manfier of doubt, the best Devons in the yard. Her Majesty 
^ Queen won the first prize with a beautiful animal, full of 
style and substance, while another anxinal from the Norfolk 
farra came in for high commendation. Mr. Trevor Lee Senior 
may think himself fortunate in getting the third prize here, for 
his Moss Rose the Second ” looked more like the shambles than 
the paddock. But only too many of the Devons, Shorthorns, 
and Herefords were overdone ; and it is easy to foresee that, at 
the present rate of progress, the day is not far distant when the 
Judges will have to be preceded by the Society’s veterinarian, or 
by a competent and impartial butcher. The same Judges who 
awarded the prizes in the Devon classes looked over the Sussex 
cattle ; but this part of their task was a very easy one, for the Sussex 
breed has fallen on evil days. What with the foot-and-mouth 
d^ase, which has played such havoc with them, and the 
distance at which the Show was held from their home, the entry 
was a poor one, and of the twenty entries more than half were 
not sent. It is true that the number and value of the prizes 
given for Sussex cattle is less than is offered for most other 
breeds, and this may have had something to do with the 
miserable competition in these classes. The Judges of Devoirs 
and Sussex cattle write as follows : 

The Devon classes were nearly ril well filled, and some of them cootalned 
arimshi of very great merit. We feel it neceswuy, however, to remaa^ that a 
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great miml)er of the cattle exhibited as Devons do not possess the true North 
Devon type in any respect except that of colour. We do not wish, in any 
way, to disparage the larger breed which may, perhaps, be called Somerset- 
shire Devons. Many of them have large frames, with great axjtitude to fatten, 
and are well calculate to graze and fatten in the rich districts of the vales of 
Taunton and Bridgwater, and other localities where they are bred ; but when 
animals, in many respects so dissimilar, are placed in competition, a task is 
imposed upon Judges which it is impossible for them to fulfil wi& satisfac- 
tion either to themselves or to the exhibitors. In making our awards on 
Monday last we do not hesitate to say that we adhered as closely as we could 
to the North Devon type; but we nevertheless feel that several remarkable 
beasts, both male and female, were passed over without prizes, which we 
think they deserve^ but which, to he conastent in our judgment, we could 
not bestow upon them. We are strongly of opinion that the time has arrived 
for the Council of the Eoyal Agricultural Somety to consider this question 
with a view to a different classification of the Devons. In illustration of our 
meaning, we would point to the great improvement and development of the 
Channel Islands Cattle, which has result^ from a better classification of 
; and we believe that a similar and rapid improvement would take place 
in the Devons generally with a better classification. 

We remark upon the different classes as under. 

Class 46.^A &ir class. The prize animals good useful hulls, but not 
equal to the best of some former exhibitions. 

Class 47. — ^A very fair dass, and although not any veiy striking animals, 
nearly up to the standard of former years. 

Class 48.— A very indifferent class. The first-prize young hull was a good 
one, but all the others were inferior. 

Class 49. — ^A good class, with several nice promising hull calves. 

Class 50. — ^A krge class of good cows, hut the true North Devon type did 
not prevail, the majority hemg the large Somerset Devons. 

Class 51. — A class of very good heifers, with great size and substance. 

Class 52. — ^A large class, with several very superior animals, and, on the 
whole, the best collection amoi^t the Devons. 

Glass 53. — small dass, with two or three promising young animals. ' 


THe Su^ex breed was badly represented, and in several classes there was 
scarcely any competition. 

Class 61«— A pretty good class of large useful hulls. 

Class 82.— Only two animals exhibited, and the second prize was not 
awarded, as we did not think there was sufdoient merit to justify a special 
recomxnendatioa. ' 

Class 63.— Only one cow exhibited. 

Class 64.— Only one hdfer exhibited* 

H. W. Kbabt, 

JOHJSr OVERMAK. 

Jambs Quabtly. 


CttUfraffli. feiiAi™ CtToaii!. 

^ -7-p-.- , T-, t — 

tlie Essex Coimt^ Sbow than al Taoslmy Siu^ at vsus 
the cpinion of several people who had crane on firan Brentwood 
to Somersetshire; and it must he admitted that tome of the 
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Jerseys^ exhibited at Tamxton were not yery bad to beat. Not 
but what there were one or two good animals, notably Mr. Wing- 
fidid first-prize 2-yeaT-old bull, and Mr. Christopher 

Powei^s cow “ Victoria,’* which had not to meet ,Mr. Simpson’s 

Buttercup,” who beat her at Brentwood. But most of the 
Jersey cows and heifers were far too fat. A very old breeder 
of Jerseys declares that colour will kill quality, and that, though 
the colour mania is not quite so prevalent as it was two or three 
years ago, people still set far too much store by it. A Jersey, to 
be a go^ milker, according to this same authority, should be thin 
in firont, like a racehorse, and corpulent behind ; especial attention 
being, of course, given to the shape of the udder. And, in con- 
nection with the milking qualities of the Jerseys, it may be 
mentioned that every cow ^of the Channel Islands breed was 
milked dry on the Sunday evening in the presence of an officer of 
the Society specially appointed for that purpose. This enabled 
the Judges to estimate very accurately the respective milking - 
qualities of each cow. If the Jerseys did not come very 
well out of the ordeal of judging, the Guernseys received 
the best of characters ; and Class 59, for cows of above three 
years old, contained nine animals which gave the Judges a 
deal of trouble. Four cows in this class were commended, 
in addifi^ to iibe two prize-winners. The heifers, in-milk or 
mm Atree years, were not less taking as a whole ; 

** Snowdrop,” who took the first prize, was far in advance 
of all the rest; she, like the yearling Hereford heifer, being 
very near perfection. It must he added that the judgments given 
at Croydon, where the Guernseys also showed in great form, 
were in not a few instances reversed at Taunton ; but some of 
the critics who found fault with the Taunton decisions might 
have remembered that in the interval of six weeks there had 
been ample time for the Croydon winners to go off, as one 
or two of them unquestionably had. In an exhaustive Report 
upon the Channel Islands Cattle, the Judges say : — 

The growing interest taken by amateurs and stock-breeders in these classes 
has greatly inf aenced the ccanpetition at the Annual Meeting of the Boyal 
Agricultural Society. 

With reference to the stock submitted to us at Taunton, we would b^ to 
report as fbllows 

Jebsbt Cattle. 

Class 54. Bulls aBow Two Years old, — In this class there were ten 
entries. The first prize was awarded to Isb. 500, a neat and well-bred buB of 
good quality. The second was taken by No. 503, a large, square, and jsbwei?- 
m animal, but rather too heavy about the head and“ throat. Ho. 5fe xaen 
th& forma: dosely for place, but ultimately came in for the third prize ; -vriiHst 
the reserve^ was given to Ho. 485, an animal of riper years, but retah^big 
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mUcli liveliness and activity.^ Though small for his age, 501 was con- 
sidered worthy of commendation. 

Class 55. Bulls above One and mt exceeding Two Years old , — ^In this 
class there were hut three entries. No. 504, a good and promising animal, took 
the first prize. No. 505, which came in for the second, though of a fanciful, 
and perhaps what might he styled a fashionable colour, carries a had head, 
and in excellence was far behind his rival. 

Class 56. Qows above Three Years old , — ^Eleven animals entered for com- 
petition. No. 516a, an aged, hut a nch and well-framed cow, received the 
first prize. No, 514, though a little plain about the head, was the type of a 
rich milker, and deservedly came in for the second place ; and to No. 509, a 
small, hut certainly good animal, though somewhat too heavy in the head, the 
third prize was given; the reserve falling to No. 513, which, for its merits, 
was highly commended. The animals above mentioned, as milk and hutter- 
produeeis, conld not he mistaken. No. 615, a pretty cow, was commended, 
hjxt this animal showed rather a tendency to form flesh than to supply the 
pail. So much flesh on a cow in-milk a few months after calving is not 
indicative of being a good dairy animal 

Class 67. Eei/ers in-MUh or in-Gcdf, not exceeding Three Years old , — 
In this class there were eleven entries, most of which were decidedly good. 
The flrst prize went to No. 524. Here there was unmistakeahle richness. 
*Ihe sMn and horns were of that yellow colour which invariably denotes 
richness of produce ; besides which, her well-formed frame stam;|^ this heifer 
at once as the best of the class, lire second prize was awarded to No. 525, 
a young animal of very promising appearance ; and the third to No. 518, which 
was also good, hut would have ten still better had she shown a more yellow 
skin. No. 519, thefeserve, would have held a hi^er place in this class had she 
shown her teats to better advantage ; these, when the animal was exhibited in 
the ring, were sadly distorted, posahly through the udder not having been 
milked as it should have been, the udder itself being distended greatly; but 
taking into consideration the other merits of this otherwise pretty animal, she 
was Mghly commended. No. 526 was also highly commended on account of 
its beauty ; but the Judges desire to point out that in this heifer the meat- 
producing type was also too strongly marked for her to be deserving of a 
, higher pfice. 

QxnmmY Oattle. 

Ttee classes were exc^tionally good- 3h Class 68— otee Owe 
Year animals competed, first and second prizes falling respec* 

tively to Noe. 533 and 534. The former veiy good, strsdght, am weE-* 
formed throughout; the latter with a beautiful forehand,, but in its hind- 
quartern not so equally wdi formed. No. 531 was placed as the reserve ; this 
animd, evidently well hied, lacked neatness abont the head and horns* 
No. 532 was also commended. 

Olass 50. Cows above Three Tears oM.— Nine animals were entered, which, 
as a elas^ deserve i^ial notice. The pdze animals, Nos. 542 and 538, were 
grand animals. The researe, 'No. 630, also a v€ty beautiful cow, lacked in 
the fore-part of the udder, which was not sufficiently well throvm forward.’ 
No. 535, not in-milk, showed every of lichness, and was commended. 
No. 537 was also deserving of ooznmendaidon; and No^ 543, though not ^ 

meet with a more hca^e^ftd 5^, ivhich ctoe* in 

for second honours, is also a good, stnmg, and ptomising animal. No. 550 
was placed as reserve ; here is the ty]^ of a good milker. Commendations 



616 Report <m the Exhibition of Live-Stock at Taunton. 


were ^ren to Nos. 652 and 535 ; the former allowing a good frame, hut her 
udder does not snfficientljr mn forward. The ktter was good in many respects, 
and would be still better if her teats were more sqnardy placed. 

Smh%me o^anion on the classes wMch have been submitted to our con- 
-sidfitafi^ and judgment ; and with the hope that our opinions on the merits 
of Channel Islands Cattle will be satisfectonly received, we would beg to point 
out that in our awards we have strictly considered the stock in reference to its 
great , speciality, viz. richness of dairy produce, combined with beauty of form, 
and free from, all fanciful ideas of colour, In short, we have suspiciously 
raided animals in-milk, however beautiful to the eye, if the tendency to 
show flesh was too prominently developed. 

We would beg emphatically to point ont that every encouragement should 
be given to increase, and if possible to improve, the produce of the Jersey and 
Guernsey Cattle as dairy stock ; and whilst endeavouring to combine with these 
great properties beauty of form, set aside from the prize-lists such animals as 
^do not possess the staple qualities which have established the reputation of the 
Channel Islands Cattle. 


Waltee Gilbey, 
Chas. P. Lb Coenu, 


Sheep. 


When several exhibitors complained at the General Meeting 
of Members held in the Showyard, that they were not allowed 
to trim their sheep after they came into the yard, they only 
touched upon a .question which has given rise to much debate, 
wMch cannot be settled satisfactorily except by the laying 
of reg#at|<ms which shall be adhered to most scrupu- 
lously. , The Ixmpectom of Shearing and Colouring make the 
following recommendations : — 


We, the Inspectors of Shearing and Colouring of Sheep, Arid that very many 
sheep have had oil, grease, and colour, applied to them. The selection is 
diiScult, as such application has been used to a considerable extent by Exhi- 
bitors, and to condemn the numbers as named here— Nos. 683, 591, 607, 608, 
642, 643, 644, 900, 901, 909, 910, 911, 912, 913, 914, 921, 923, 924, 925, 926, 
927, 931, 933— wonld not be fair as compared with others not mentioned. 
We would strongly recommend the Stewards not to disqualify any this year, 
but to frame the conditions of Show in this respect for 1876 in such a way as 
to prevent the use of oil, grease, or anything whatever to affect the colour 
And quality of the wool. The only sheep we doubt of being nnfairly shorn is 
No. 643. We recommend the Stewards to pass this one also, and we will in 
om Beport endeavour to show good grounds for the recommendations given. 


WHiTJAM JOBSOX, ) 
J. B. WOEKMAK, I 
W, E. Shittler, j 


and Colouring,' 


In that Report these gentlemen say ; — 

" We, the hispecto of Shearing, were anxious to cany out the regulatiou of 
the Council as to oiling and colouring, hut we found too much difSculty in 
satisfying ourselves in many cases that this had been ‘unfairly’ done. After 
much consideration, we came to the conclusion that it was impossible to give 
*^S3ct to the regulation absolutely ; that if attempted we should inevit&ly 
disqualify some of the entries unjustly, while others offending against Oie 
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regulation would escape ; we therefore determined not to disq[ualify any sheep 
for being coloured or oiled. 

The l^pectors hope that the Council will see that they adopted this course 
with no desire to avoid the duties imposed upon them, hut only because they 
feel the impossibility of so performing them as to satisfy themselves that 
th^ were dealing justly with the exhibitors. 

The shearing we found quite satisfactory. 

There being such a few lots of wool exhibited we see nothing worthy of 
any comment.” 

Not only were the entries in the sheep classes very much 
below the average, but the number of exhibitors was surprisingly 
small, being, but 73 in all : 21 of Shropshires^ 11 of Lincolns, 
10 of Devon Long-wools, 9 of Southdowns, 6 of Leicesters and 
Oxfords, 4 of Cotswolds, 3 of Exmoors, 2 of Dartmoors, and 
1 of Devoii and Somerset Homs. But, so far as quality goes, 
there was little room for, complaint, as it is genei^ly allowed 
that nearly every breed was well represented, though the palm 
of merit must, perhaps, be awarded to the Shropshires, of which 
there was a large, as well as a good show. Of the Leicesters; — ^in 
which classes Mr. George Turner, jun., has icfr once met more 
than his match in Mr. Hutchinson, of Catterich, who seems to 
be good all round,” for he also took prixes with his Shorthorns,: 
his cart-horses, and his hunters, — ^the «l udges report as follows : ^ 

Class 65.— The sheep that have taken the prises were veiy good sheep ; 
the reserve number and the commended sheep were also good; but the 
remainder of the class was not so good as usual. 

Class 66. — The whole of this cl^s was very good, e^cially the prise-sheep. 

Class 67, — ^The first and second-prize pens were very good lots; the 
remainder not so good. 

Chablbs Clabxb. 

* . Thojjas SrAMim , 

Bakuxl Fizlp. 

The Cotswolds and Lincolns were not very heavy clalsses,’ 
thoingh an exception most be made for Class 71, Lincoln shearling 
rams, of which there was a strong muster, 22 of the 25 entries 
coming out of the county from which this breed derives its name. 
There was not, however, any sheep of surpassing merit in these' 
classes, of which the Judges report 


The Judges, In Classes 68 to 73 inclusive, are of opinion that no special 
remarks are called for horn thiuu^ but they consider that the animals exhi- 
bited were very good specimens of thdr class, which Ihsy fairly represented, 
although in Classes 70, 72, and 73 the number of entries was very ;^ort. 


Bsxvoa. 




Although' the' 

single Somersetshire b^eder, there wasfc no lack of competition 
in these classes, to which Mr. Milton Bruce contributed some of 
von, XI.— s. s. 2 s 
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the nicest sheep in the yard. He was first, second, and third 
with his shearling rams, first and third with his older rams, and 
first triEth to only pen of shearling ewes. The shearling, 
wliich had previously made his mark at the Chipping Norton 
and Croydon Shows, was again first here, and Mr. Druce pos- 
sesses in, him a ram of wonderful merit and of still greater 
promise. The Judges report briefly on the Oxfordshire Downs 
to this effect : — 

The Judges are of opinion that the Class of Shearling E^s, excepting the 
pnae-takers, was not up to the usual standard. 

The whole class of lams of all other ages was exceedingly good. 

The same may he said of the shearling ewes. 

. * Hbxbt OvEBMAJr. 

James E. RAWLEXci:. , 

Henry P. Hart. 

Of the Southdowns there is little but good to be said ; and with 
the Socks of Lord Walsingham, the Duke of Richmond, Mr. 
Rigden, and Sir William Throckmorton well represented, it is 
not eurprising that the farmers of Somersetshire should have 
declared that, they never saw such sheep before. The Merton 
flock is now quite as good as ever it was in the time of the 
late jLord Walsingham, whose son was first and second with 
tw^ wSi commended with two others. He 

the two-shear class, 

being first and tidtd to Duke^s seecnd ; but the Goodwood 
flock was avenged in the class for ewes, not only keeping Lord 
Walsingham but of first place, but being highly commended 
with a second pen. Sir William Throckmorton could only 
obtain one third prize, and Mr. Rigden was once more beaten 
pointless; but the sheep which did not get noticed by the 
Judges would probably have taken prizes at many other Shows, 
so good were the Southdowns at Taunton all round. The Judges 
say : — 

The class for shearling rams was well filled, and much diffculty was expe* 
lieoced by the Judges in making their awards. They much regrett^ that 
they could not feel justified in giving to a sheep of superb quality of mutton 
and fieece, Ko. 720, more than a high commendation, on account of an objec*^ 
tionable head. 

The class for all other s^es contained many very go<^ sheep; whilst (the 
sheadix^ ewes were the best ever seen by any of the three Judges engaged. 

Henry P. Hart. 

Henry Overman. 

James E. KAWnENcts. 

If the Southdowns were good both in respect to quality and 
substance, the Shropshires were even better; and there is jaht a 
ssagfo breed of sheep which has made greater of xiapid 
than this, which, not many years closed 
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^amongst other breeds.” Lord Cheshazn has done much for 
the Shropshires ; and the new President of the Society was amply 
Tewarded at Taunton, where he gained the first prize and a high 
commendation with two shearling rams, the second prize with a 
two*-shear ram, and the first prize with his pen of shearling ewes. 
Mr. Pulley was third to him in the first and last of these classes, 
and beat him with a two-shear ram, which had a deal of style, 
and all the characteristics of the Hereford Shropshires. Lord 
Falmou&, who carried all before him with his Shropshires at 
the Truro Show the week after, was not so fortunate at Taunton, 
for he did not obtain a mention in either df the three classes. 
The Judges, as will be seen by their Report here appended, 
are of opinion that the breeders of Shropshire sheep are now 
pretty unanimous as to the points which they should endeavour 
to develop in their flocks, and they have already done much to 
prove that they are likely to attain the summit of their desires ; — 

Again the breeders of these sheep have contributed largely and very credit- 
ably to the Eoyal Society’s Showyardl, and the animals they have esdiibited 
testify to the fact that their owners are mainly agreed as to the character they 
should seek to establish in their flocks. Each year greater uniformity is seen 
in the pens of Shropshires, and few are shown which do not possess that com- 
bination of heavy flesh, strong constitution, good quality of mntton, and heavy 
wool, which, the breeders of these sheep maintain, enable them to produce more 
meat and wool, per acre, in districts suited to them, than any other kind of 
sheep will do. The remarkable way in which they have spread over the 
Midland Counties during the last twenty years testifies stonily to this ; and as 
they axe beginning to find their way into the far north, their patrons believe 
that their hardihood will enable them to maintain that character there. 

The shearling ram class had 54 entries, nearly all of which do high credit to 
thdr breeders. The first-prize sheep was.an exceedingly good one, ccanhining 
sdl the ^e we want with rare form and quality ; the second and third we^ very 
^ood specimens of what Shropshires should be ; and the reserve mindbar a littfis 
model of form and quality, but wanfing that xhasedlme character which « ^e 
•of rent-paying sheep should possess. Lord Ohecham has in a short tinm.dono 
wonders as a breeder. If he can combine the form and quality of this sh^ 
with the Size and grandeur of his first-prize shearling, he will run small risk 
of losing his preset position. 

CuAss 81 — of any other age — contained 16 entries, and several useful 
ahe^ were shown ; bit nothing in this class calls for any ;^rticular comment 
from us., , , , ^ 

In OiiASa 82 — jSkeqrting Mwes-^tlmre were 11 entries. The filrst prize,- 
^Q. 841, v^a very fine, s^metncal pen of ewes ; the second pifize^ hTo. 84S, 
showed a ^uat d^ of character ; and the third-prize pen. Ho. 8S9, was, n 
very useful pen of she^ Ho. 836, the reserved number, contained some good 
-ewes, bat dot so unifotm is <fiiaracter and webL ^ 

Upon boro >;fitY«mrabl0 

The Hampshire Downs, and other Short-wools not qualified to 

2 s 2 
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compete as SoutMowns or ShropsHres, were not very numerous, 
bxrt Judges give tbem a good character. With the exception 
o£‘tiie tiiizd-*pme pen of shearling ewes (Mr. Homer’s Dorset- 
shira Downs), all the prize-winners were Hampshire Downs, and 
ihe majority of the awards went to Mr. Alfred Morrison and 
Mr. Rigg. The Judges’ Report is that — 

The Hampdbiie Downs showed in average nnmhers, and a marked impiove- 
tnent was ohservahle in quality and uniformity of type. 

^In CkiASS were* many superior animals, the firsirprize shearling heing a' 
p^cularly smart i^eep, well grown, and of excellent quality. The second- 
prize winner showed great substance and fashionable type; while the third 
sQieep was hardly so neat, hut at the same rime looking all over like a rent- 
payer. 

Cnass 84 produced some really fine specimens, the first-prize winner being 
tmnsually worthy of merit, with great depth of carcass, good quality of 
and wool: the second-prize sheephad^a rare back, but was somewhat 
l^y, ]Nb. 865, placed ihii^ ^owed great substance, but was scarcely so 
symmetriod. 

In the Class for Shearling Ewes, 870 were of beautiful character, with 
well-covered backs and excellent form. No. 872, placed second, were of great 
siz^ but a little deficient in neck, and rather light about their legs of mutton.. 

Jahes E. Bawlence. 

Henet P. Hart. 

, HeNET OVBBMAN. 

the. bleeds af sheep |>ecullar 
W'w m^ct WmM lu force, lx> far as num- 

bers, at all events, were coneemed; but any such expectation was 
doomed to dii^ppointment. The Somerset and Dorset Horn 
jdieep, noted for Iheir early lambing and for the large proportion 
of doubles, are vexy much prized in the south-western counties,, 
and they are eminently adapted to a good deal of the land in 
the neighbourhood of Taunton. Yet the only exhibitor was* 
Mr. Culverwell, whose flock at Clavelshay, near North Petherton> 
has not its equ^ in the county. This, perhaps, was why he had 
the field to himself; and the Judges thought so highly of his five* 
rams, that they did not withhold any of the four prizes in the^ 
two dasses, and highly commended the fifth. There was not a 
single entry of ewes. From Dartmoor, again, we might have 
counted upon more than the twelve entries made by Mr. Drew 
and Mr. May, both of whose farms are near Tavistock. Mr. 
Drew was first in all three classes, arid second in the shearling* 
ram class as well, Mr. May being second in the two others. 
There were only seven entries of Exmoors, and here Mr. Pass- 
more was first in each of the three classes, Mrs. Langdoh being- 
second with her two rams ; while there was only one pen of 
shearling ewes. The Devon Long-wools were more numerously 
repmsented; but Sir Heathcote Amory and Mr. Coma: took 
nearly all the prizes^ though, as the Judges’ Repent .will: show,. 
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the merits of the competitors were, for the most part, evenly 
balanced : — 

We are very sorry to see such small competition in the Somerset and Dorset 
Homs, but what were exhibited were very good, especially No. 876. In the 
Dartmoor class there were some very useful animals, particularly among the 
ewes. In the Exmoor classes the shearling rams were very good, and in the old 
ram class. No. 895 was an extraordinary animal. There was but one pen of 
ewes, and they were very good. The competition in the Devon Long-wool 
classes was very numerous, and very close as to merit. 

John Carpenteb. 

Henby Mayo. 

James W. Paull. 


Pigs. 


What might otherwise have been a fairly good show of pigs 
was sj^ilt, to a great extent, by the disqualification of the 
following eighteen pens, because the state of dentition indi- 
cated that they were over the age described : ” — 


Class 98. No. 938 
(pig supposed tohavebeen 
afterwards removed). 

„ 102. Nos. 963, 964, 
966, 967. 


Class 103. No. 968. 

„ 104. Nos. 976, 980. 
„ 106. Nos. 996, 997, 
1000, 1002, 
1003. 


Class 107. No. 1010. 
„ 108. Na 1016. 
„ 110. No. 1034. 
„ 114. No. 1078. 
„ 116. No. 1087. 


As is the case in all dairy districts, there are a great many pigs 
hept on most farms near Taunton ; but their owners do not seem 
to put a very high value upon them, for not one of the 162 ani- 
mals entered came from anywhere nearer than Bristol. It was 
noticeable, indeed, that here, as in the sheep classes, the entries 
were concentrated within a veiy few hands, for there were but 
•one-and-twenty exhibitors for all the five breads. Lord Ellesmere, 
^r. Jacob Dove, and Mr. Sexton, divided the honours pretty 
well between them, Lord Ellesmere taking five out of the six 

S izes awarded for ‘‘other breeds^ with his Lancashire whites. 

is only competitors were Mr. Moir and Mr. Jacob Dove ; and 
the entries were so small that the Judges withheld the second 
prize in two classes. In appending the Judges’ Report on the 
pigs, I can but express my regret at finding that it is so meagre, 
the most significant feature in it being the remark that in 
Class 102 (for boars under a twelvemonth old, of the small white 
breed), and in Class 104 (for sows of the same breed), there were 
nine entries disqualified out of thirteen. The Report says : — 


Taken as a wbole the pigs were a very fine show ; but^ owing to numerous 
•dlmualifications, many good animals did not come into competition. 

(&ASS 98. Only mod^te. 

Class 9 Q . A mr oIm&l ^ * 

Class 100. A small entry. No ' 

Class 101. A fair class. 

Class 102. Owing to several disq,ualificati<m$, only three animals were left 
in competition. A fidr dass. 
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Or«ASS 103. A very gocMi clas 9 . 

Class 104-. Only one entry left ; the remainder disqualified. Fair, 

Class 106, A Teiy good class. 

Oi^ss 106, A fair class. 

Class 107. A very fair class. 

Class 108, Small entry, hut very good- 

Class 109, A very good class both in qualify and numbers. 

Class 110, A fair class. 

Class 111. A very good class. 

Class 112. Ditto, ditto. 

Class 113. Ditto, ditto. 

Class 114^ 17o competition. 

Class 116. A good class. 

Class 116. FTo competition. 

Class 117. A very good class. 

Eobebt Cabveb, 
William Cattle.' 
L. S. Chbisp. 


Cheese akd Buttee. 

There was bnt a small and indifferent show of Cheese (only 
seven a^hibitors in all), but there was a larger and better dis- 
play of Butter. In a county to which Cheddar cheese is indi- 
genous, it might have been expected that some very good cheese 
^haye fw e^ibition ; but while the Cheddar 

ehfeei^ is M richness and flavour, 

nothing can be. conceived more flaccid and tasteless than the 
shim-milk cheese which is made in laxge quantities all about 
Taunton. In two separate Reports, the Judges of Cheese and 
Butter, who are unanimous in their praise of the specimens of 
butter upon which they had to decide upon, write : — • 

I have pleasure in reporting that I considered the show of Butter very 
good; those to which we awarded the Prizes, as well as those Highly Com- 
mended, were of a very superior class, both as regarded quality, flavour, and 
texture. The Commended I should class as fine quality; and even tbe 
poor^t samjples were, or might he, classed as fairly good. The samples wore 
sent in a creditaHe state, and some entitling the exhibitors to the possession 
of artistic merit 

only a small supply (seven exhibitors) in the two classes. Quality 
not flne, nor the samples sufficiently matiued. 

Jos. Watsdk. 

t 

In reference to the Taunton Show of Butter and Cheese, my idea of that 
part of the Show was, that the show of (Jlieese was small in quantity, 
that the quality of those shown was not veiy choice. 

Butter^ a very good show, and the quality very fine of those dairies riiown 
to which Prizes and Commendations were awarded. 

B. Clabx. 

After, placing before the readers of the Society’s * Joffltioal* 
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these brief introductions to the Reports of the various Judges, 
I cannot better terminate them than by saying how mate- 
rially I have been assisted : first, by the Stewards of Live- 
stock, who gave me every facility for obtaining information 
which it might otherwise have been difficult to procure ; and 
afterwards to the Judges who, once their labours concluded, 
spared no pains to enlighten me upon points which seemed to 
need any explanation. 


XXIL — Report on the Exhibition of Implements at Taunton. 
By Chables Whitehead, FX.S., F.G.S-, &c. (Senior 

Steward). 

The descriptive Report of Mr. Hemsley upon the trials of 
implements at Taunton relieves the Senior Steward of Imple- 
ments from the necessity of saying much with regard to them. 
His chief duty is now to write something of a valedictory 
nature, to bid farewell gracefully, like the dying swan, to utter 
notes as tuneful as possible. The prominent rHe has been most 
properly assigned to Mr. Hemsley, whose music, the click of 
the mowing-machine, requires merely a preface — ^the overture 
to the opera. 

At no place has a more kindly feeling been shown throughout 
to the officials of the Society than at Taunton. The local authori- 
ties did their work thoroughly well, and carried out tfieir 
agreement to the letter. The inhabitants of the town vied with 
each other in decorating their shops and houses, and at no pre- 
vious Meeting has a more enthusiastic welcome been given to 
the Society or more hospitality shown to the officios conneacted 
with it. The Showyard was beautifully situated near the town ; 
and if the rain had not come in such deluges, and been so pex^ 
sistent, it is believed that the financial loss would have l^n 
comparatively trifling. Every one knew that a loss was almost 
certain when Taunton was selected; but judging from the 
number of visitors who came in on the first half-a-crown day, 
which was beautifully fine, and the intense interest which thejjr 
manifested in the stock and implements, there would have been 
a far larger aggregate attendance than had been thought possible 
if the weather had been moderately good. It was most interest- 
ing and eminent^ ins^arw^^ivi^ftq ifm 

the visitors to the ShoWyara ofi Tuesday; the giWfier pa±t 
of whom, accooxding to the information of one who well knew 
the locality and its inhabitants, were farmers or connected with 
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fai^mi&g iutearests. These wHl not quickly forget the lessons 
taught by the highly finished perfected machines and imple* 
a^the symmetrical models of animals. Evidently they 
t^me to see and learn, and to profit by what they might see ; not 
merely to see and be seen, which has appeared to be the chief 
object of a gr^t proportion of the visitors to some previous 
Shows; though it must be said, en passant^ that the ladies 
among them were well worth seeing, and gloriously and 
triumphantly maintained the traditional beauty of the dames 
and maids of the West. Very satisfactory it is to find that the 
exhibitors and makers of implements drove a good trade and 
received many orders throughout the week, notwithstanding the 
and the gloomy skies that were enough to damp the ardour 
of the most weatherproof and enthusiastic agriculturists. Upon 
the whole, it must said that, although the Society has sus- 
tained a heavy pecuniary loss, it has done a good and great 
work that will be long remembered, in going to a purely 
agricultural district, and has imparted a stimulus to the agri- 
c^tuxe of Somersetshire. 

It was peculiarly appropriate that mowing-machines and hay- 
making-machines were tried in a grass country ; that the fortu- 
Bate fa xme xt of the rich meadow-lands of Somerset and Devon 
«l&OBld’baive beew enabled to see the implements most suited 

0aA test^^.close t6 < their doors. 
No bet^ tiM-gxoi;^ ^r mowing-machines could have been 
iSian the luxuriant meads of Taunton Dene; nor 
could more patient, more thoroughly competent, more hard- 
working Judges have been select^ than the three gentlemen 
who toiled indefatigably from early mom till dewy eve during 
the whole term of the thorough investigations that have probably 
settled the question of supremacy, and obviated the necessity of 
further trials of machines connected with grass land, at least for 
many years. The land placed at the disposal of the Stewards 
by the local authorities was most conveniently situated. The 
fields were of suitable size and shape, while the crop of grass 
was in most Cases quite heavy enough to try to the utmost the 
caj^bilities of the various Machines, esperially in the clover, 
which was a very stout crop, much twisted and laid in plaqes. 
Yet <me erinbitor, who had entered several machines^ withdrew 
them finally from trial-competition for the alleged reason that 
the crops were not heavy enough to afibrd a sufficiently severe 
test of their capabilities. Very fortunately for the competitors, 
Judges and Stewards, and all engaged in the trials, the weatbfer 
was fairly fine during the greater part of the trial-week, 
itfym stormy and wild occasionally. This served to 
cltSd* and land^-scapes on the beautiful ranges of hills 
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-the valley of the Tone like a large amphitheatre, now bathed in 
4sunshine, now clothed with silver-lin^ shades. Had the rain 
•come down then as piteously as it poured during the following 
week it would have been impossible for the Judges to have 
performed their task during the allotted time. As it was, 
faverde Jone^ they barely got through their work, and could not 
give their awards in until late on Monday the 12th, though there 
were but few hindrances, and everything worked smoothly and 
well. The local committee had done all in their power to 
make satisfactory arrangements for the trials, and carried out 
thoroughly well the details of the duties they had undertaken 
-with r^ard to them and the Show generally. The trial-fields 
had been arranged and marked out by the Stewards ; and some 
were measured off on Saturday, the 3rd of July, in order that 
the Judges might be enabled to commence proee^ngs the first 
thing on Monday morning, instead of having to waste the best 
jpart of the first day, as has happened upon some former occasions, 
waiting while these preliminaries were settled. Arrangement of 
these details in order that the Judges may begin their work at 
•once, either of inspection of the parked implements or of actual 
trial, entails the attendance of one or two of the Stewards a day 
•or so earlier at the scene of action. The advantages are so 
•obvious, and so great to the Stewards themselves and to all 
parties concerned, that it is hoped that they will not mind this 
slight inconvenience, and will always arrange that everything 
shall be in order for the Judges when they assemble. Most, of 
the machines fox trial were parked on Saturday inside the 
Showyard, conveiliently' close to the gate nearest to the fields; 
The Stewards wished to have them parked in the fields; but 
the representation of the axbiHtors that they would be 
•esLposed to mischievous or malicious damage diiring Smday, 
ocmsidering the close propinquity of tm trial-^fidids^ :&ey 
cvms^ted, that &ey might remain in the Showyard, pmrked near 
the gale. Much valuable time would be saved if, in eases like 
Hull and Wolverhampton, for example, where the trial^fidids 
were a long way from the Showyard, the implements for trial 
park^ in, the trial-field before the Judges began their 
Saboum.^ , 

At this tiiae, when the manufacturers of implements and othem 
.are dmrbtiiig the necessity for fiwther Iri^ :of standard or 
•ordinary agricadtural implem^ils, it will be salis^ 

factory to those wW 

<hesier or 

•<^ompetition at Tamton jbclohgiiig to‘ 1$ At 
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Chester 13 ezhibitors sent 23 machines for trial, while at Ply- 
mouth only 13 machines competed. This seems to indicate 
that the exhibitors, as a body, have not lost their zest for a 
hardly ftmght contest in the fields, nor their faith in the efficacy 
of trials, and in the genuineness, thoroughness, and importance of 
those conducted by the Royal Agricultural Society of England* 
It may be urged by objectors to the system, “ Cui bono^ In what 
have these recent trials resulted? Messrs. Hornsby’s machines 
took the prize at Manchester, and the same firm have carried all 
before them at Taunton.” The inference that these objectors 
wish to be drawn is that there have been no material alteiatuons 
in mowing-machines since the Manchester Meeting. Mr. 
Hemsley’s report answers this : Whoever runs may read, great 
improvement in detail, in arrangement, in adjustment of im- 
portant parts, in draught, though the principle is the same, and 
will remain the same, per onme mbihilis oevum. 

The renewed trials of haymakers and horse-rakes are possibly 
not so intelligible or so defensible, though from the wretched 
work done by many of the horse-rakes it would appear that they 
have not yet been levelled up to the mark by a long way. Still 
the principle of the prize implements in this class was perfect, 
and the work performed by ffiem thoroughly satisfactory. Men- 
tis has bemx made^ above of the with|ira:Wal from competition 

at tte eleventh hour, for 
idesous wh^havi ^oiMsuac^idsed as ^‘unfortunate.” 

In the class of haymakers and horse-rakes several exhibitors 
who had entered implements failed to put in an appearance at 
all. The representative of one well-known firm, whose imple- 
ments, duly entered for trial, were actually upon the trial-field, 
refused to allow the Judges to try them, alleging that he had 
received strict orders from his employers that they were not ‘ to 
be tried* The Stewards, of course, ordered these implements 
to he tried forthwith. It is not fair to the Society to enter 
implements for trial and to withdraw them at the last moment. 
An exhibitor is not justified in taking this course except under 
very ex^ptional circumstances. Arrangements are made by 
tbe officials of the Society at much expense and trouble, based 
upon the number of entries, wbicb are frustrated in degree by the 
failure of the exhibitors to fulfil their engagements. Many lead- 
ing implement manufacturers who have gained renown and glory 
at the trials of the Society, who still record with pride in their 
trade circulars and advertisements their triumphs thus achieved, 
now decline to enter implements at all for the trials, saying that 
they consider the day of trials has passed and gone; that perfeodon 
has been attained ; in short, that the millennium of ^ machbai^^ 
been consummated. * This is, at least, straightfoiwaadyi but 
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to enter for trial and then to withdraw from it is unintelligible^ 
childishj and vexatious. 

A Steward of Implements who has served his time, and who 
has gone through the four years’ course, must be struck with 
the energy, assiduity, and intelligence of the Judges as a rule ; 
and at Taunton, during the recent trials of mowing-machines,, 
it was refreshing to see how hard the three Judges worked. 
No Judges, moreover, from what class or in what way they 
might have been selected, could have displayed more impartiality, 
greater intelligence, or a more thorough practical knowledge; 
notwithstanding a paragraph in the ‘ Times ’ of the 12th of July, 
which was copied and circulated by a leading firm of implement- 
makers, who exhibited largely at Taunton, upon the reverse of 
their trade card- This objected to the prize system, and the 
Society’s Judges were described in it as three fanners more or 
less competent to form an opinion, but also liable to unconscious 
predxlejCtion for one principle or one fashion in the mechanism 
submitted to their judgment or fancy.” Now, it is questioned 
whether any more competent tribunal to judge agricultural 
machinery could be formed than that composed of practical 
farmers who understand how to work the machines them^ 
selves, and know exactly what is required of them ; who have a 
fair knowledge of mechanical principles, and are assisted and 
advised by a staff of talented engineers, furnished with improved 
machinery for testing draught and other vital elements, which are 
duly taken into account in the decisions and awards. There 
can hardly be a happier combination of science -with practice. 
The tables of points of merit to be awarded for perfection in the 
various qualifications of the different madiines and implements 
for trie.1 show how evenly the scientific and the practical are. 
'balaiiG^. ^ If those arranged for the late.^tiials of 
machines axe examined, it will be seen that more than hnlf ^ 
tb^ maximum of points denoting perfection are asG^ned 
to qualifications that must in a ^at d,^ee be gauged by the 
engineers, and determined witih mathematical precision by the 
dynamometer. The Judges cannot ; arbitrarily ignore and set 
aside these results ; and it is difficult to understand how their 
alleged pj-ecUlection for one principle or one fashion in the 
mechanism submitted to their judgment can infiuenoe 'ar guide 
them in awarding the more practical point% which ^0 as 
follows: viz.. No* 4; ‘^General aao^angeii^ of 

machine for 

Price.” These«^ sdikduL 

these could be ignored 1^ the Judges upcm . a a^ple question 
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of principle or fashion. The natural impulse of practical men ‘ 
would be to declare that the quality of the work done demon- 
strated the principle. Scientific men would be more likely to 
set up a standard of principle, and say that the work must be 
levelled up to their ideal ; but the Judges, from their training, 
their habits of thought, their instincts, would not be likely to 
sacrifice the real, the useful, to any exalted aimings at the 
aesthetic or the beautiful. Whatever may be thought indi- 
vidually as to the trial system, and as to its continuance or 
otherwise, it is passing strange that great firms, ^ who have 
taken advantage of it, and have hitherto been only too glad 
to be ticket^ as first, second, and third,” by the Judges of 
the Royal Agricultural Society, should now protest against the 
system and the manner in which it has been carried out, and 
issue their protests in the Showyard of the Society under the 
very shadow of its wings. 

The Stewards of Implements always have had considerable 
trouble with regard to the awards of the ten silver medals 
which are placed at the disposal of the Judges each year. 
The exhibitors think that the whole of these medals must neces- 
sarily be given away, and that the Council of the Society intend 
'that they should be distributed somewhat in a broadcast fashion 
among ingenious and novel adaptations. Frequently the Judges 
themselves do not rightly mterpret the "instructions” as to 
awarding them; and it has happened occasionally that the 
Stewards have had to exercise their power of withholding their 
consent to awards made in ceses Where the spirit of the instruc- 
tions has been disregarded. Much dissatisfaction was felt at 
Taunton because of such action on the part of the Stewards, 
and it was difficult to make the exhibitors understand that 
these medals are reserved as a mark of approval of any new 
principles of construction which the Judges may consider an 
essentid improvement subject always to the restrictions con- 
tained in Rule 2,” which is as follows : — These medals cannot 
in any ease awarded to any implement included in the 
ordinary rotation, (1) unless it belongs to the classes for which 
prizes are offered at this Meeting ; or (2) the principle on which 
the implement is constructed be entirely new, and the imple- 
ment never before exhibited at any of the Society’s Shows.” It 
is farther provided that no medal shall in any case be award^ 
to any implement capable of trial until it has been subjected 
to such trial as the Stewards may direct.” The object which 
the Society has in offering these medals, with the above- 
recited conditions, is obviously to bring to the front any new 
invention or principle of construction in implements without 
■the delay that might be incurred in wsdiing for th©' ordinary 
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rotation ; and it is the duty of the Stewards and Judges to see- 
that these objects are fulfilled, and that the Society’s medals 
are not lavished unworthily nor made too cheap. 

A programme of the order of the trials to take place at Taunton 
was arranged and widely circulated early in the trial-week, that 
all concerned and interested might have some idea as to the day 
when certain machines would be tried. This programme was- 
adhered to fairly well, and, it is believed, was much appreciated 
by exhibitors and the public generally. It is most desirable 
that a similar public notification of the order of the forth- 
coming trials should always be published as early as possible 
also that the Stewards should see that the order is followed as 
closely as circumstances will allow, as it would materially assist 
them in their dudes, and cause the Judges to work with more 
method and system. 

The vivid recollection of most pleasant labours in connection 
with the Shows at Cardiff, Hull, Bedford, and Taunton, tingea 
the parting at the end of the Stewardship with regre^ which 
feelmg is intensified as the remembrance of the many courtesies,. 
hospitaUties, and kindnesses received from the inhabitants of 
those towns, from all the other officials of the Society, and from 
all connected with the Show, comes 'surging up in the memory* 


XXni , — Report m the Trials of Implements at Tamdon. 

By John Hehsley, of Shelton, Newark. 

It can scarcely be matter of surprise that competitive trials of 
agricultural machinery, carried out upon an extensive and public 
system, should continue to command so much attention from 
manufacturers and purchasers, when we consider the con- 
tinued demand there is for machinery having a labour-saving 
character, eipecially at this particular time. If these trials- 
were not so conducted, farmers would be compelled to com- 
pare machinery in their own hands privately, with much incon- 
venience and perplexity to themselves; and it is extremely 
doubtful whether, if this latter plan had been relied upon, this 
generation would have witnessed anything like the present 
degree of perfection in agricultural machines. 

The Royal Agricultural Society has endeavour^ to carry 
out these trials, at no little Cost, in a manner certai^ net 
attempted by any 

may be its future cotnae of action, the farmers of England feel 
^eatly indebted to it for the course it has hitherto pursued 
in tl^ respect. The strength of a machine, the power to* 
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be saved^ and its execution in work, cannot Ibe determined b j the 
eye i red and blue paint and fine gilding, first-class workman- 
ship, and even the persuasions of a clever pushing agent, are not 
sufficient to induce farmers to approve and adopt, without moi’e 
•convincing proofs of excellence. It is not to be supposed that 
prize-taking machines are the only ones in favour with the 
public; but any of those selected machines which get well 
through these severe tests and examinations may be considered 
safe ones to buy. In arranging these trials, an institution like 
the Royal Agricultural Society may be expected to look a little 
farther into the requirements of the English farmer than indi- 
viduals might do. A good opportunity is also offered to manu- 
facturers on these occasions for comparison and improvement. 

These trials have of late years been watched so intently, and 
Teported upon so ably and# generally, so truthfully by gentlemen 
of scientific and practical knowledge, in the daily and weekly 
press, that a report in this Journal, necessarily delayed until a 
large amount of interest is lost before it reaches the hands of 
members of the Society, seems somewhat of a repetition of 
matter patent to the agricultural world ; but the official report 
has the advantage of being prepared with that care which is 
required in drawing up tables and in noting facts which may 
be referred to in future, as a kind of record of the present state 
of agricultural machinery. 

The same scissors-like motion, and the same principle of con- 
veying power from the bite of the travelling wheel upon the 
ground, have been maintained since tbe first introduction of 
mowing-machines. Those two important elements, power and 
speed, have always seemed to be wedded on very fair terms in 
these machines ; but we may well suppose that the simplifying 
and arranging of all their parts, according to their present me- 
chanical construction, must have required many thousands of 
experiments, especially when we consider what work is performed 
by them. The knife runs at a very rapid speed close to an 
uneven surface, consequently coming into contact with stones, 
sticks— not unfre^uently with pieces of iron brought in manure — 
mole- and ant-hills, often of a consistency like glue ; at other 
times driving through the uneven surface as hard as a road, or 
running full speed into deep unseen furrows. 

The comparison of these machines is therefore very different 
from that of bam machinery, or even of corn-mowing machines. 
Superior material and construction are of the utmost importance, 
and fairly claim on^half of the points of merit j but it may be 
doubted by many whether it is not more easy to compare con- 
struction and material in prize-taking machines, than it is with 
commercial ones. Upon this point the Society, in tbe printed 



631 


Report on the Trials of Implements at Taunton, 

form of general regulations, under the heading of Entries for 
trial,” issued the following notice : — 

The specification must state the selling-price of each article complete and in 
good working-order 5 and each exhibitor will be bound to execute all orders 
given to him in the Showyard at the price stated in this specification, and to 
deliver the Implements within six months of the close of the Show, on pain, 
in case of failure in such engagement, of not being again allowed to exhibit at 
the Meetings of the Society. 

In order to ensure a Imd selling-price being specified for competing 
machinery it shall be a condition that, if the price certified by the exhibitors 
shall, in the opinion of the Engineer- Judge, or Judges, together with the Con- 
sulting Engineer of the Society, be stated so manifestly low that the exhibitor 
cannot consistently supply at such price, the Judg^ shall have power to 
decline to try such machinery. 

It may also be doubted whether, although one machine may 
be superior to another in these short trials, it would continue 
to be so after a certain amount of work ; but it should be remem- 
bered that the best means of estimating this is the thorough 
examination which these machines undergo by the very able 
engineers to the Society ; and that in the best -of them the 
parts are so constructed and arranged as to produce the least 
possible amount of friction ; and this important quality has Hot 
been by any means lost sight of by the Judges in awarding the 
points of merit. 

I wish to take this opportunity of stating that the English 
farmer is much indebted to the American inventors of these 
machines, as^well as to the present manufacturers, for their enter- 
prii^ in competing in such a spirited manner in this country, 
the results from which may not at first sight be adequately 
estimated. 

The history of the trials of grass-mowers by the Royal 
Agricultural Society is to be found in the volumes of this Journal 
for the years 1857 (when prizes were first offered for them *), 
1861, 1865, and 1869. The interest of the farmer in these truly 
labour-saving machines may not be considered so great now as 
it was at the Manchester trials, when the conclusion was arrived 
at that he might safely invest in any one of the best of them ; but 
it remained for the present year’s trials by the Soriety to exhibit 
their perfection in such a high degree; strength" given without 
adding unnecessary weight, improvement in wearing parts, and 
the machines altogether better adapted for h^vy and difficult 
cutting; in fact, the large majority of the machines which were 
brought to trial at Taunton will be found much chea; ^t 
chines than tho^ which 

a smaller number of what comparatively might he te)^^ inferior 
machines came to trial at Taunton than at Manchester. 

Taking the usual Calculations for horse-power, interest of 

* These were carried off bv Ajaerican inveations. 
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capital, and ciiarging a , fair allowance for wear and renewal, it 
would seem that a farmer having 20 acres of cutting would be 
justified in buying a machine : thus — interest, Is. per acre ; 
renewal, 9rf. ; repairs, oil, &c., Is. 8d . ; 4 horses, 1 man, 1 boy, 
in small fields, to cut 10 acres per day, Is. 9d. per acre =: 4s. Qd, 
per acre ; upon a larger scale with larger fields this item would 
be considerably less. At this season of the year, also, horses 
are not always in so much request upon the farm, and in such 
cases the actual costs would be much reduced. Expedition, 
again, in this treacherous climate, is a great object; and the 
cut grass is left in a much better state for drying when cut by 
machine than when mown by the scythe. 

On Saturday, July 3rd, the Stewards carefully examined the 
different fields, and arranged the measuring of them. Four of 
thATw were set out in 60 perches each for the first trials of two» 
horse mowers; they were old turf-land not generally mown,, 
the bottom being dead and soft. The plots had open grips or 
drains running across them ; and the crop was estimated at from 
40 to 50 cwts. of hay per acre. The plots were tolerably uniform 
in point of difficulty, some having more ant-hills on them than 
others, but certainly nothing to prevent practical judges making 
a fair comparison, allowances being made for any such vari- 
ations. In two other fields, the crop was clover and trefoil, esti- 
mated at from 45 to 50 cwts. per acre, very long and much laid ; 
these were set out for the second trials of two-horse mowers ; 
and a piece of difficult work, in another field, was reserved for 
their final trial. Two remaining fields of meadow -land, regularly 
mown, and much lighter in crop, from 20 to 30 cwts. per acre, 
were reserved for the one-horse machines ; and in these two fields 
much time was spent in selecting suitable plots as level and 
uniform, and as free from ant-hills as possible, for the dynamo- 
meter tests of all the machines. These arrangements proved to 
meet the requirements of the Judges ; and no alteration was 
made,^ except in one field, where a small strip of rough land 
covered with stones, and quite impracticable, was by an over- 
sight measured with four or five plots of grass, which the Judges 
at once objected to. 

It may be remarked that, by these preparations, the Judges 
were enabled to concentrate their undivided attention upon 
their onerous duties. 

The situation of the trial-fields was most conveniently secured 
by the Local Committee, who, in all their arrangements, had 
well studied the success of the Meeting. 

The whole of the machines for trial were arranged inside the 
Showcard for greater safety on Saturday evening. The onlj 
exhibitors, whose machines were entered for trial, who did not 
put in an appearance, being the Joj^stone Hai^gster Company, 
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whose machine met with an accident in transit, and Mr. Bamlett’s 
four machines, which were withdrawn. It was unfortunate that 
the public had not an opportunity of witnessing these well-known 
and excellent machines triedi and tested for draught, but the 
excuse which this gentleman made for not bringing them to trial 
was still more unfortunate. 

The trials were watched throughout by a large number of in- 
terested persons ; indeed, one of the most pleasing features of the 
Taunton Meeting was the general agricultural character of the great 
majority of the spectators during the whole time of the exhibition. 

The Society was fortunate in securing the services of the 
three following experienced gentlemen as Judges in the Mowing- 
Machine Classes : — Colonel Grantham, West Keal Hall, Spilsby ; 
John Hicken, Dunchurch, Rugby; James W. Kimber, Fyfield- 
wick, Abingdon. The following instructions, previously pub- 
lished in the Prize-sheet, were handed to them : — 

Instructions to the Judges, 

1. The Judges will have from 9 o’clock in the morning of Monday, the 5tb 
July, until noon on Saturday, the 10th July, allowed them for making their 
adju^cations, and signing their awards, with the exception of any Clares for 
which special arrangements may he made. 

2. If they should not award the amount of money offered as Prizes in any 
Cla®, they will be instructed not to appropriate, tnat sum to any other de- 
scription of Implement. 

3. The Judges will be instructed to deliver to the Stewards their final and 

ifrhe Judges will be requested to observe that it is left to their disCTetion 
to select the Implements for trial from those specially entered for competition 
for the Society’s Frizes, as well as, if they consider it desirable, from those not 
so entered. 

5. The Judges will decide on the merits of the work done by any Agricul- 
tural li^hmes to which steam or other power is applied; but they, will be 
required to pay every attention to the report of the Consulting Engineer as to 
the power u^ the mechanical construction of the Machine, and the quality 
of workmanship and materials used. 

6. The Judges will be instructed to pay particular attention to the con* 
dirions relating to the qualifications each l^hine should possess, aud to the 
speed aud pressure as given. 

7., The Judges will be instructed that in the trial of Machines, in every 
case where practicable, steam-power should be adopted instead of horses, as 
the most accurate test of the relative working of Machinery. 

Foinis of Merit to he atBorded/or PerfecUon in various QualifieationSf 


Classes L and II. — For the best One or Two-horse Mowing Machine. 

1. Mechanical construction and worktaonnship, with^^undness , 

2 . 

3* Arrangem^t of gearmg-crahk and its connections ; cohstruo- 

tion of k^fe and bar, with form and position of fingers . . XOO 


Carried forward 450 

2 T 
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Brought forward 450 

4, General arrangement and adaptation of machine lor working 

on uneven ground ^ 100 

6. Lightness of draught in and out of work 150 

0. .General perfection of work, including closeness and evenness 

of cut, freedom from clogging, and mode of leaving the 
cut grass 250 

7. Price 50 


1000 

Class L— One-hoese Mowing Machines. 


The Judges at the last trial of grass-mowers by the Royal 
algricultural Society, at Manchester, dealt with a high hand with 
thesle machines, and summarily ^smissed the whole without 
even testing them on the dynamometer, on account of excessive 
draught, expressing themselves in danger of the interference of 
that notable Society which so fearlessly protects dumb animals. 

The Royal Agricultural Society, however, once more in the 
interest of the smaller class of farmers, determined to offer prizes 
for them ; but the Council took the wise precaution of limiting 
the draught to the usual standard of one horse-power, and it was 
somewhat surprising that this caution had not more effect with 
the exhibitors. • , , 

The prizes oSered were— 


For the best One-horse Mowing Machine 20 

For the second best 10 

For the third best .. 5 


(The power for one-horse machines not to exceed 33,000 foot-pounds per 
minute.) 


On Monday, July 5 th, 14 one-horse machines, by 13 makers, 
were tried on the dynamometer in a light crop of meadow grass, 
at cut running through uncut grass on both sides. The 

names of the exhibitors and the number of the machines will 
be seen in Table L, annexed. This first trial was not satis- 
factory, as it was found that the firame-wheels of the new dyna- 
mometer were too wide when these machines were attached to 
it by the shafts provided by the manufacturers, and consequently 
a part of the grass that should have been cut was pressed down 
by the dynamometer wheels. 

Two special conditions had been drawn up by the Society, and 
previously circulated amongst the Exhibitors as follows " 


Conditions of Trial, 




by 


meaus of the new horse-dyDamometer which was used in the cairt ^d wa^on 
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trials at Bedford, and whicli is fully described in tbe last number of the 
•Society’s ‘ Journal,’ second series, voL x. pages 679-682. 

2. For this purpose all mowing machines must be provided with one pair of 
shafts, into which the dynamometer can be yoked by means of its harness, 
which represents ordinary cart harness. A mowing machine under trial for 
draught must be drawn by means of that pair of shafts alone. 

And although clause 1 points out the machine that was to be 
used, and where a full description of it was to be found, not one 
of the exhibitors arranged their shafts so as to make the wheel- 
track clear off the knife-bar. 

This oversight was rectified in all the succeeding dynamo- 
meter trials by an alteration in attaching the machines, so that 
the carriage wheels could clear the track of the cutter-bar. 

This trial, however, proved that all the machines, with one 
exception, were above the restricted draught. The engineers * 
and Judges decided to try them again at a cut of If inch in a 
lighter crop. Two were withdrawn, and a similar result was 
produced, as will also be seen by Table I. 

It was then thought desirable to make a selection to be tried 
for quality of work, and seven which drew less than 40,000 foot- 
pounds* were tried on July 8th, and the following notice was 
posterf^up: — 

Motm to the Exhibitors of the seven One-horse Mowers selected for 
further trial, viz. : 

Gat. Koxttber. 


Samuelson and Co 182 

Walter A. Wood,. .. ,. .. .. 2436 

W. Anson Wood .. 192 

W.A.FeU .. .. .. .. 76 

Harrison and McGregor .. .. 738 

Hornsby and Sons ^ 578 

Ditto .. 579 


These machines will he tried first for quality of work, in l^o. 9 Field, this 
morning. 

Those selected will then be subjected to trial for power by dynamometer, 
under the same conditions of cut as in the trial for quality. 

Exhibitors will be allowed to drive the horses of the Society in tbe Dyna- 
mometrical Trial at such speed as they choose, note of which speed wifi he 
taben by the Judges, 

The competitors are hereby cautioned that, from the prdiminary runs on 
the dynamometer, it is evident that these machines are all in danger of being 
disqualified for the Frizes on the score of power. 

(Signed) Ohabxjis Whitehead, 

Jabez Tubxeb, 

John H£hsi.ey, 

Steward^ Office^ July 1875. - 



A plain explanation of the term ** foot-pounds” will be found at p. 414 in 
vol. viii., second series of this Jottmal. 

2 T 2 





Table I. — Summary of Eesult3 of Trials op One-Horse Mowing Machines (Class I). 
(The power of one-horse machines not to exceed 83,000 foot-lbs. per minute.) 

There were 18 Entries in this Class, and 14 of these were presented for Trial. 


1 . 


NAJiiE OF Exhibitor. 


Samiielson and Co, 

Williams, John .. 
Brenton, W*. . . . . .. 

Wray, John .. .. 

Piokaley, Sims, and Co. 
Haughton and Thompson 

Wood, Walter A 

Biigham and Co 

Wood, Whlliam Anson . . 

Fell, W, A 

Harrison and M'Grcgnr 

Hornsby and Sous 
Kearsley, H. and G. .. 
Hornsby and Sons 


2. 

3. 

4. 

5. 

6. 

,7. ' 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

,21. 

22. 

CO 

<N 

CSI 

25. 

26. 1 

27. 

28. 

29. 

30. 

31. 

32. 

33 . 

34 . 

35. 

36. 



















IDYNADiIOMETEB TRIALS. 













































Trial HI., of seven Machines 
selected after Trial XL, on 
Meadow Grass, for excellence of 
Work, July 8. Crop Light. 


Catalogue 

Number. 

Order 



OOXSTRUOTION, 

Trial I,, in a moderate crop of 
Meadow Grass. The Machines were 
run through Grass not mown on 
either side. 

Trial IL, on light crop of Meadow 
Grass. Machines run through Grass. 

Trial IV., on Light Crop of Meadow Grass. Height of cut and speed 
of Horses left to the several Exhibitors to arrange. Six Machines . 
selected by the Judges after Trial HI. Machines run through 

Grass as in Trial 1. 

Trial V,, on Light Crop of Meadow Grass. Each Machine sot at if inch high, and cutting as wide 
es practicable, with Machine itself running on margin already cut as in ordinary worlt. 

Trial VI. 
Xl'inal I’rial 

of 

Trial. 

Price. 

Width 

for 

Cutting. 

Length 

of 

Finger 

Points. 

Distfince 

between 

Centres 

of 

Fingers. 

Right 

or 

Left 

Handed. 

Height 

of 

Kniv'es 

for 

Cutting. 

Mean 
Draught 
in lbs. 

Mean 

Speed 

in 

Miles 

per 

Hour. 

Foot-lbs. 
of Work 
per 

Minute, 
assuming 
Mean 
Speed of 
2^ Miles 
per Hour. 

Height 

of 

Knives 

for 

Cutting. 

Mean 
Draught 
in lbs. 

Mean 

Speed 

in 

Miles 

per 

Hour. 

Foot-lbs. 
of Work 
per 

IVIinute, 
assuming 
Mean 
Speed of 
2jl' Mites 
per Hour. 

Height 

of 

Knives. 

Actual 
Width 
of Cut, 

speed 

in 

Miles 

per 

Hour. 

Draught 
in lbs. ■ 

Foot-lhs. 
of Work 
per 

Minute, 
at actual 
Speed. 

Foot-lbs, 
of Work 
per 

Minute, 
assuming 
Moan 
Speed of 
2i Miles 
per Hour. 

Draught 
iu lbs. 
per inch, 
Width of 
effective 
Gut. 

Height 
of Centres of 
Knives and 
Plants of 
Fiiigers. 

Actual 
Width 
of Cut. 

Speed 

in 

Milc.s 

per 

Hour. 

Draught 
in lbs. 

Foot-lbs. 
of Work 
per 

Minute, at 
actual 
Speed. 

Foot-lbs. 
of Work 
per 

Minute, 
assuming 
Mean 
Speed of 
24' Miles 
per Hour. 

Draught 

In lbs 
per iiicli, 
Width of 
cilcctivo 
Cut. 

Foot-lbs. 
of Work 
per lb. of 
Hay made, 
aflsuiuing 
it to 
eoual U 
Ton per 
Acre. 

"iraught of 
Machines 
mipty, but 
Knives 
working. 

Speed in 
Miles 
yav Hour. 

Width of 
, Cut. 

Acreage 
cut per 
Hour, 
assuming 
Mean 
Bpeed of 
•zl Miles 
per Hour. 

of six 
selected 
Machines. 

182 

2 

£ a. 

18 10 

* it 

3 3 

it 

dk 

it 

3 

Eight 

u. 

185*9 


40,808 

It 

If 

152*1 

3*27 

33,462 

It 

3 3 

2*81 

194*4 

•IS.Olt! 

42,768 

4*08 

/Knives Ih \ 
1 Points T/' -- 1 

1 / // 

3 24 

3*23 

201*8 

57,513 

44,396 

5*21- 

811 

87*5 

4*6 

1 It 

2 104 

■37* 


50S 

2625 

198 

24^4 

2771 

4 

5 

6 

8 

10 

18 10 

17 0 

18 0 
18 0 
19 10 

8 li 
3 24 
3 3“ 
3 3 

3 6 

U 

u 

3 

3 

3 

3 

Right 

Left 

"Left 

Left 

Bight 

hU 

210*0 

227*9 

350*5 

268*0 

289*7 

3*72 

3*52 

2*9 

3*6 

3*42 

46,200 
50,138 
77,110 . 
5S,9G0 
63,734 

If 

If 

if 

186*3 

197*5 

219*0 

3*30 

3*22 

3*32 

40,986 

43,450 

48,180 








! /Knives 14 

i 

i 

i 

j 








' 

■ 


Q'tH 

■ 

\Si^ 

2436 

11 

19 10 

3 6 

a 

8 ^ 

Bight 

,7. 

H 

193- 

3*51 

42,460 

n 

168*1 

3*36 

36,982 

u 

3 5.} 

2*26 

173 G 

34,516 

38,192 

4*20 


8 M 

3*20 

169*6 

'48,000 

37,312 

4*16 

■ym ■ 

70*2 

3*2 

3 4 

1-01* 

d 0 

^ . 1 

1177 

12 

17 10 

3 6 


3 

Bight 

ll'u 

296*3 

2*1 

05,186 

If 

212*8 

2*90 

46,816 









i 











1=8 

192 

13 

20 0 

3 6 

« 

3 

Bight 

Tl ^ 
■^6 

208*6 

3*48 

45,802 

If 

173*2 

3*34 

38,104 

iiii 

3 4 

2*35 

179*3 

37, us 

30,446 

4*48 

/Knives 14 
\Poiats 1-ii 

■: 3 5!;. 

2*86 

176*3 

44,604 

38,786 

4*22 

652 

80*7 

4*3 

' li 

1 -9.5* 

CO 0 

a d 

76 

14 

19 0 

3 1 

41 

' 

Bight 

h', 

210*6 

.. 

46,332 

113 

160*9 

3*12 

35,398 




.. 



.. 


. , 

. . 


# . 





2 10} 

i -88 

CD 

CQ a 

2d oj 

73S 

15 

18 0 

3 2J 

41 

3 

Left 


227*5 

2*8 

50,050 

if 

178*3 

3*29 

39,226 


3 2 

2*3 

189*4 

38,259 

4i,GGS 

4*98 

1 Knives 1 J 
ll^oints if 

['3 2 

2*56 

189*0 

j <1-2, 714 

41 >580 

4*97 

768 

76*0 

'-v4-7. 

2 9| 

•85* 

CD 

578 

561 

16 

17 

17. 10 

19 0 

2 9 

3 G 

3i 

4i 

3 

3 

Bight 

Bight 

H: 

ll'u 

150*5 

254*1 

2*63 

3*0 

33,110 

55,902 

if 

If 

123*0 

210*2 

3*35 

2*86 

27,000 

46,244 

li 

2 SI 

2*28 

148*8 

29,009 

32,736 

4*57 

; /Knives IJ 
\ Points 1^7^- 

2 9 

2*76 

133*5 

32,550 

1 

29,370 

4*04 

G25 

45*9 

4*2 

2 7 

•78* 

ci H 

a<s 
.a IS 

579 

IS 

18 0 

1 ■ ^ 

3 0 

35 


Bight 

li'i 

184*0 

2*74 

40,678 

If 

134*5 

3*29 

‘20,590 

h'ii 

2 11 

2*34 

166*2 

34,237 

36,564 

4*74 

1/ Knives 1.1 
j\ Points IJ 

}' 2 UJ 

2*91 

161*8 

' 41,583 

i 

j 35,596 

1 

1 

J 4 * 57 :; 

! 

1 


; 70*4 

5*0 

2 Of 

: .g0* 

1 , 

0 +* 


POINTS OF MERIT AWARDED BY JUXXiES. 



Name of Exhibitor* 

Catalogue 

Number. 

Mechanical 
Construction 
and Workman- 
ship, with 
Soundness (Uid 
Quality 
of Materials. 

Simplicity 

and 

Lightness, 

combined 

with 

Strength,, 

Arrangement 
of G(‘aring, Crunk, 
and its con- 
nection; Gon- 
struoPon of Knife 
and Bar, AVith 
Form and Position 
of Fingers. 

ileneral 

Arraugement 

and 

Adaptation of 
Machine 
for Avorking on 
uneven Ground. 

■ 

IJghtiiess of 
Draught 
iu and out of 
Work. 

General Perfection 
of AVork, including 
Closeness and 
Evenness of Cut, 
Freedom from 
Clogging, and Mode 
of leaving the Cut 
Grass. 

Z’dce. 

Totals. 

IJemarks and Awakhs, 




100. 

PeiH'*EOTION being. 




, 

0 

100. 

100. 

150. 

1 250. 

50. 

1000. 




Samuelson and Co 

182 

210 

90 

65 

70 


170 

40 

645 

Disqualified for excessive poAver. 




Wood, Walter A. .. .. 

2436 

150 

85 

50 

65 


370 

32 

552 

Ditto ditto. 




Wood, W. Anson .. .. .. 

192 

125 

80 

35 

65 


130 

30 

465 

Ditto ditto. 




1401*148011 and M'Gregoi* 

738 

170 

75 

GO 

70 


230 

35 

640 

Ditto ditto. 




Hornsby and Sons 

578 

250 

90 

90 

100 

ioO 

240 

48 

■ 968 

Fifst Prize. 




Hornsby and Sons 

579 1 

250 

80 

90 

100 

' ■* 

250 

47 

817 

Disqualified for excessive power. 
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Menu. 


t Out i inch higher than others. 



Table III.— Summary op Eesults of Teials op Haymaking Machines (Class III.). 
There were 14 Entries in this Glass, and they all came up for Trial. 


1 . ■ 

j ^2, 

3. 

4. 

5., 

6. 

7 . 

8, 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16 . 

r 

17 . 

18. 









1 



POINTS OF MERIT. • 


; ' Name op Exeibitok. 

i 

i ■ 

CnUilngae 

Number. 

Order 

of 

Trial. 

Price. 

Diameter 

of 

Wheels. 

Distance 
between 
Centre of 
’\\ateels. 

Kffectivo 
Width for 
Tossing. 

Number 

of 

Forks. 

I ■ 

Length 

of 

Forks. 

Height 

of 

Teeth 

'above 

Ground 

during 

Trial. 

, 

Eemaeks. 

. 

Mechanical Construction and 'Workmaushlp, 
with Bound! ie.ss and Quality of Material. 

General Arrangementof Machine and its Gearings 
including Forward and Back Motion, Simpli- 
city and Lightness combined with Strength. 

Arrangement and Adaptation of Machine for 
^Vorking on Uneven Ground. 

Pcrfi^ction of Work done on Trial, inchiding 
Freedom from Clogging, and Ease of Manage- 
ment. 

■ 

Price, 

':■■''■;,, '■J 

Totals. 

Award?. 














Perfection being 















300. 

200. 

150. 

300. 


1000. 


Kicholson and Son > . 

1026 

1 

£ s. 

14 0 

/ u 

4 0 

6 2| 

5 1 

60 

7 


.. 

150 

120 

0 

180 

,■ 'SI,'" 

,485 ■ 


Hichoison and Son .. 

1024 

2 

16 10 

4 0 

.. 

6 6 

60 

7 

.. 


150 

140 

■0 

190 

35 

515 

Commended. 

Boby, Eobort 

■934 

■ ^ 

16 0 

3 11 

" 7 Oi 

5 4 

50 

6i 



140 

140 

0 

150 

36 

, 

460 


Eeadin^ Iron Works . . ' , 

■ 426 ; 

4 

j 16 16 

4 0 

6 10 

5 2 

60 

8 


... ■ 

140 

150 

0 

200 

35 

■525 

Third Prize. 

Affleck,, Wniiani ' .. 

■ i 

2653 

5 

14 5 

.3 .8 ' 

7- 1| 

5 6 

57 1 

6 

1 

(Springs to hold teeth in position, fixed to wooden har.l 
( There are two sliding pinions at eacli end oi' machine ,. / 

100 

110 

0 

90 

, 

, ',325 


Mcholaon iMid Son 

1025 

' 6 

16 16 

a 10 

6 5| 

1 2 ] 
j forward | 

5 8 

\ backward j 

72 

,6 . 

1 

JReversed by inside and outside pinion ; speed forward 5 to)' 
\ 1, back 7 to 1 ; pinion 1|" wide, diuniotcr / 

150 

130 

0 

175 


400 


Moholson and Son ... 

1029 

7 

14 14 

.. 

.. 


i 



■ ■ ■ .. ., ■ ■ 

150 

130 

0 

140 

35 

455 


■■Bear,e, Son, and Co, ' .. 

3294 

,8 

i;i 13 

3 8, 

5 9 

4 IL} 

48 

7)|. 

I ^ 


100 

110 

30 

80 

SO 

350 


Beading Iron Works ’ . . 

427 1 

■ ^ 1 

j 

15 15 

a 8 

7 LI 

5 6 

60 

8 

.. 

Driving pinion IS*"' diameter .. ; 

140 

150 

0 

190 

■S5,;'^,;' 

m 

Commended. 

Boby, Bobert 

. 935 

10 1 

14 0 

3 11 

7’ Oh 

5 4 



50 ' 

6f 


Machine too ligl it for crop .. . . | 

140 

130 

0 

50 

:■ ,30;:: ■ 

' 350 

1 


Ashby, Jeffory, and Lnko ' 

201'' 


16 15 

4 0 

6 



"""a 

1 

Back m0t!bn:;^ow#rihiit' :■ ■j 

— my ■ 

ITOr 



... — 


■■ipmrpaabr"’’"'” 

Ashby, leffery, and Lnko ! 

202 


14 14 

3 10 


4 S 

72',, 

7i 

1 


240 


0 

220 

S5 

"656 

Second Prize. 

Nicholson and Son .. 

1030 

11 ■■! 

'' I 

17 10 

4 0 

6 7i 

j 5 1 ) 

forwanl ( i 

5 7! 

[ backward 

72 j 

7 

■li ,'■ 

/Wheels 6 to 7 for slow motion .. .. .. .. .. 

\ „ 6 to 9 for quick motion ,* .* .. .* - 

" j 

; 150 .. 

120 

0 

180 

35 

485 


Nicholson and Son .. 

'■1027;' '1 

13 1 
i 

15 0 

4 ■;.o.; 

6 2^ 

1 5 0 ]i 

j Ibrwurd |j 

5 6 j 
1 , backward ; 

; ■ i 

72 

7; 

'* i 

1 

1 

1 

■ ■ , 1 

150 

'■■ '130 

' 

150 


465 
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I 




Name op Eshibitob. 


Smuelson and Co. 

Hornsby and Sons 
Burgess and Key . i 


Hamson and M^G-regoi 
Pickslcy, Sims, and Co 
Hornsby and Sons 
Wood, Walter A. .. 
Samuelson and Go, 
Hornsby and Sons 


Hornsby and Sons 
Harrison and M‘Gregor 
Piclcsley, Sims, and Co. 
Kearsley, H. and G. * . 
Harrison and McGregor 
Vipan and Headloy 
Wood, William Anson 
Williams, John .. 

PelI,W. A 

Brenton, W. .. .. 

Lmvis and Lowcobk 


Table II. — Summabt op Kesults op Trials op Twenty sbleotbb Two-Horse ilMowiNG Machines (Class II.). 

Tliere were 41 Eatries for Trial in tliis Class. Of these, 36 Implements were presented and wore Tried on Meadow Grass. The 20 Machines enumerated below were then selected from them after first Trial. 


2. 3. 



8. 9. 10. 11. 


Weight on Wheeis, with Ktiife-har 
Lifted, ia ewts., q.rs., and lbs. 


Exclusive of Driver. 


Catalogue 

Number. 


On Knife 
Wheel, 



£ S-, cwt. qrs. lbs. cwt, qrs. lbs. cwt. qvs. lbs, , vy ,, 

0 3 0 22 2 2 . 8 5 3 2 1 - 2 4 


583 36 20 0 3 0 20 2 3 10 6 0 2 4 3 4 

2824 32 20 0 4 3 25 1 2 21 6 2 IS 4 2^ 41- 


21 0 4 0 2 3 0 12 7 0 14 4 2|- 4i 

21 0 3 3 27 3 0 20 7 0 10 4 2^ 44 

20 0 3 1 26 2 2 15 0 0 13 4 SJ 4 


21 0 3 1 22 ,2 0 15 5 2 


4 2^ 4 


742 21 

2445 IS 



21 0 3 0 27 2 11 0 5 1 27 4 24 4 

20 0 3 1 20 2 2 20 6 0 12 4 3 4g 

20 0 3 0 11 ;2 0 25 5 1 9 4 3 4 

21 0 3 3 27 3 0 20 7 0 10 4 2i 44 

19 0 3 3 0 2 2 19 G 1 19 4 3 44 


20 0 5 3 0 2 3 16 S 2 16 


OONSTErCTXON. 


13. i 14. 1 15. 


Trial I., on Plots of about 
\ of an Acre of Meadow Grass, 
,a heavy Crop. 


T Distance 

Length 


22 0 3 0 20 2 0 


20 0 4 2 4 2 


20 0 3 2 0 2 


e 

3 

13 



41 ! 

3 

Left . . 

6 

3 

25 

4 

3 

41 

3 

Riglit 

s 

2 

16 ; 

4 

5J. 

4S f 

*j> 

0 


5 

0 

21 

4 

m 

4i 

0 

0 

Right 

5 

2 

19 

4 

4 ■■ ' 

4f 

2|. 

Right 

7 

1 


4 

1 

4i 


Right 

7 

0 


4 

3 

5 

3 

■Left,. 

6 

0 

2 i 

4 


41 

.3 

! Eight 


Specialities of Construction. 


Ingenious arrangement of Branglit 
Chains over Pulleys to prevent 
excessive pressure of Knife-bar on 
ground, and so reduce Draught. 

I Cast-iron frame and long counecting- 

I rod. 

I Three speeds for Knife-bar, short 
connecting-rod, steel Crank-shaft, 
and bushes. Draught arrange- 
ments special. 


Same remarka as for 181 

Short connecting-rod. Knife-har can 
circle round Craok-shaft centre. 
Pole adjustable sideways. 

Ditto ditto .. .. 


"Wrought-iron Rocking Frame 


Long connecting Rod. Points ad- 
justable when in motion. 



17. I 18. 19. I 20. 


22, i 23. I 24. j 25. 26. 27. i 28. 29. 30. I 31. , 32. 33. 


Trial III., on Dynamometer in Meadow Grass. All Machines set at li’ Inch high, and 
run through Grass not mown on either side. A narrow strip of uncut Grass 
left between Horses and Cut. 


POINTS OF MERIT AWARDED. 
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Hour. 


Foot-lbs, 
of Work 
done per 
lb. of Hay 
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made, 
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that to 
equal 2 
Tons per , 
Acre. 


Price. Totals. 1 


Perfection being 
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742 Commended. 
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After these seven were tried for ijualitj of work at a height 
of cut varying from l-J- to 1*|- inch, 76 was dismiss^ by the 
#iudg^ and the remaining six werfe jnit to the dynamometer ; 
Table I, (facins: p* 634) will show the result. 

On Mondayrthe 12th July, after the two-horse maclmes had 
been disposed of, these six were once more tried in a light crop 
of meadow grass very little over 20 cwts. per acre ; they were all 
set in the same manner as the tvro-horse machines, at a cut of 
1| inch, with an open side of grass cut, and put to the dyna- 
mometer ; the result of this trial is also shown in the Table. 

It may here be remarked that the Judges could not entertaih 
any que^ion what power was required to cut 1 inch or 1 foot 
of grass ; here was a machine intended to be drawn by one horsey 
taking its full width of cut ; was that machine within the limited 
power, or was it not? and upon this point the Judges had no- 
discretion but to disqualify all, with the exception of No. 578^ 
having a width of cut of 2 feet 9 inches. 

Awaeb. 

First Rfize of 207., to Messrs. Homshy and Sons, of Granthaur(578), for 
their One-horse Mowing Machine. 

All other machines in this'Class disqualified from being overdraught, 

f Some erroneous figures as to the draughts of these machines 
having been published in some of the newspapers, the following 
k , statements from the engineers’ notes was posted up m the Show- 
^ yard, with a view to prevent farther wrong impressions. 


Glass L — Oxe-hobsb Mowing Machines. 


XsazBZTOs's Naiiz. < 

1 

Catalogue 

Ntunt>er. 

; j 

i Brandt in lbs. when Wortciog. j 

Branght 

when 

Unloaded 

in 

Final TriaL 

! First i 
Trial. 1 

! Set at ! 

1 

SecoFod 1 
Trial. 

Setatli'». ' 

1 

Tliiifl 

TriaL 

Fonrth 1 
Trial. 1 
Setatli", j 

Saanuelson .. .. 

182 

! 185-9 ! 

152-1 

194-4 

! 201-8 

87-5 

Walter A. Wood 

2136 

1 193- ! 

' 

373-6 

j 369-6 

70-2 

W. Anaoa Wood 

192 

' 208-6 

373-2 i 

179’S 

1 178-3 

80-7 

Bmniaon&HK3rregoT 

73S 

: 227-5 

178-3 

189-4 

1 189- 

76- 

Horushy .. 

578 

350-5 

123-0 

148-8 1 133-5 

45-9 

Hornsby .. .. , 

579 

184-9 

134-5 

166-2 

j 161-8 

i 70-5 


Class IL — ^Two-house Mowing Macshines. 

The prizes offered in this Class were — 

For the best Two-horse Mowing Machine .. , , . , 30 

For the second best ' .. 20 

For the third best ; 16 , 
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Monday, the 5th July, and two following days, were occupied 
in tryin^he 35 two-horse mowers in the fieMs above named, 
their positions having .assi|paed by ballot-nirHomsby and 
Sons sent 4; Kearsley, 4; Lewis and Locock, 8; Harrison 
and McGregor, 3 ; Osborne and Co., 2 ; Samuelson, 2 ; Fell, 
2 ; Williams, 2 ; Brigham, 2 ; Picksley, Sims and Co., 2 ; 
Brenton, 2 ; Burgess and Key, 1 ; Vipan and Headley, 1 ; 
W’illiam Anson Wood, 1 ; Wray, 1 ; Walter A. Wood, 1 ; 
Matteson, 1 ; Haughton and Thompson, 1. 

The Judges considered that none of them could be disqualified 
as being duplicates, in the meaning of the term adopted by the 
Society ; and this opinion was coi^rmed by the engineers, who 
had all the machines brought back into the Showyard and care- 
fully inspected, accompanied by one of the Judges, but without 
any attendant from the maker. After the Judges had compared 
their notes and points, and considered the engineers’ report, they 
selected 20 machines, which are noted in the annexed Table (II.), 
out of the 35, for further trial on the clover crop on the following 
day. Heavy rain during the night and forenoon caused thii^ long 
stun to be rexy difficult to quit the machine. Most of the crop 
laid one way, away from the knife, which, of course, throated it 
the other : however, all ike machines got through very creditably ; 
some of them not cutting quite so low as others, on account 
•of stones they had to encounter. On Saturday these 20 first- 
selected machines were taken to a plot of light grass, having 
probably 20 to 25 cwts. of hay per acre. A flat board was placed 
on the ground, and each machine was put upon it, and the knives 
were all set at l|-inch cut from the board, the height which the 
Judges thought most practical, and which was carefully measured 
by the assistant-engineer. The machines were then attached to 
the Society’s new dynamometer, and the draught and side-strain 
were taken, each machine being run round on both sides of the 
plot (two observations being ts^en), to ensure uniformity of cut 
and weight of crop, the average of the two being noted. It may 
be as to state that the side-strain was taken two feet, in all 
cases, from the ordinary attachment at the end of the pole, to 
sidt the draught of the dynamometer. It will be notii^ that 
ibis side-strain was not t^en at the extreme point of attach- 
ment to the horse’s collar; but all the machines were ttied 
alike. The height of the pole from the ground was regulaied 
at the wish of the exhibitor ; but in this point there were very 
slight difierences between them. Each of the machines, before 
:i^ing detached from the dynamometer, was taken to the same 
solid piece of ground and run in gear, hut not cutting, to test 
the draught for friction only. 

These tests occupied a considerable time ; and the Judges, 
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baring gone carefully through their points, observations, and 
notes, which the three previous trials had given theM^li oppor- 
tunity of making, expressed themselves satisfied. But, at the 
i^uest of the Stewards, they selected 10 machines, to give them 
what they termed a gallop through a difficult piece of work in 
one of the fields, asking the exhibitors for no restrictions what- 
ever; and although the official trials were concluded to the- 
satisfaction of the Judges, they paid particular attention to the 
manner in which the work was performed. Nothing, however, 
was noted by them to alter their previous impressions ; but they 
preferred to give in their awards for Classes I. and IL simul- 
taneously. 

These 10 machines were Samuelson, No. 181 ; Harrison and 
McGregor, 741 ; Hornsby and Son, 580 ; W. Anson Wood, 193 ; 
Samuelson, 183 ; Walter A. Wo^, 2437 ; Burgess and Key,, 
2824; Hornsby, 582; Hornsby, 583; Hornsby, 581. 

It may here be stai^ that each of the three Judges took notea 
separately in the field, and afterwards compared them, and they 
thus arrived at the conclusions upon whi^ their awards were 
based ; also : — They wish to state that the engineers pointed 
out to them, in the most careful manner, the weak and strong 
points, advantages and dis^vantages, of difierent gearings, and 
other important points in each machine, and that all these 
matters were caxemllj considered, jointly, nothing being deter*- 
mined in an off-hand manner* The system of judging by 
points keeps their attention to every particular, nothing is left 
to memoiy, ample printed log-sheets being provided for each 
machine in every trial.” 

The Judges have also drawn up the following Report : — 
Two^hcrse Mowers, 

We can speak in praise of the two-horse mowers as a class, gap 
between the and worst machines has lessened considerably since the llan- 
chestea: Meeting. All the machines tried at Taunton, with one or two excep- 
tions, cut a heavy crop of grass fairly. It must be a satisfaction to the puMic, 
as it is to ns, to know that this useful and necessary imjdement has attained 
to so i^h a standard of proficiency. 

During the whole of the severe trials which the class had to undergo, only 
two out of the thirty-five machines became hois de comhat.” And these two 
instances of severe breakages were probably owing, in some degree, to the 
haste and iinskilfulness of the drivers. ** Lightness with strength,” appears 
to be the motto acted upon in designing a mower; and, as an illustration of 
the mechanical skfil which is brought to bear in this direction, we may men- 
tion Hornsby’s light « Paragon,’’ which in the final trial fell on a plot witW 
more than the average number of old ant-MlI& The powerful horses drawing 
it were sevexal times brought to a stop' (and, on one occasion, the drived 
pitched ofi) in so abrupt a manner as to force on one’s mind the that . 
some part of it must be bipken. On esLamination afterwanis, however, the 
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machine was found to show no evidence of strain or breakage. But we think, 
in the present, form of mowers, there is a minimum in this" point of lightness 
which shotdd not be exceeded. And we venture to express our opiniem that, 
while some machines are made of unnecessary weight, others are much toe 
light for the general requirements of farmers in this country. With regard to 
‘‘stoppages” during trial; — There were some impediments which were, in 
some degree, fatal to all ; such as “nests,'* ant-hills, and stones. But in some 
machines clogging resulted from a collection of chafed grass in the 
In others stoppage was caused by cut grass getting into the gearing, or 
entangled in the crank. This resulted from these parts occupying a poatiou 
which favoured the collection of the cut grass, or from want of proper shield- 
ing. In one case, a quantity of cut grass was found crammed beneath the 
connecting-rod and the frame, and the machine was brought to a stand. Thi^ 
probably resulted from want of space, and the lowness of a long connecting- 
rod. 

With n^ard to the working of the two-horse mowers wo noticed, while 
watching the trials of some of the less perfect machines, a general unste^ine^ss 
and vibration in all parts; in others, an apparent heaviness of draught, ^eat 
^mor of traces, &i.me, and pole, and evident discomfort of the horses dmw- 
ing ; and our opinion as to the draught of these was fully confirmed by the 
dynamometer tests. 

During the trials of the best machines, on the other hand, we, were im- 
pressed with the general appearance and perfect balance of all their parts, the 
steadiness and evenness with which they worked, the ease with which the 
horses walked in the cleared tracks, and the perfection of the work done. 
And this superiority of work was more particularly marked when the catting 
was done in the same direction in which the grass was laid. 

The concluding run was remarkable for the masterly style with which the 
whole of the ten selected machines went through their work, and the general 
perfection of work done in a slightly laid crop of grass. We think it is due tu 
the Exhibitors to mention particularly the splendid close and even cuttlno; in 
this trial of Walter A. Wo(^, Harrison and M‘Gtegor, and Hornsby and Suns ; 
and the swathing of Walter iu Wood, Hornsby, , and Samnelson, which was 
simply perfection. 


One-iorse Mowers. 

An effort has evidently been made by the makers to produce a one-horss 
mower, and this class shows a marked improvement since Manchester. Many 
are certainly of lifter drat^t than those exhibited in 1869. 

We would take this opportunity to thank the Stewards for the valuable 
personal aid they rendered us; without which, and the &ciliifes they gave us 
in every way, these trials must necessarily have lasted several days longer. 

Jahxs W. Ejhbeil 
ELY. Gbaxtham. 
JoHK Hxcebx, 

The following awards were given in by 2 P.M. on Monday, 
12th:— 

First Prize of 30?,, to Messrs. Hornsby and Sons (580)» of Grantham. 

Second Prize of 20?., to Messrs. Hornsby and Sons (582)?of Grantham. 

Third Prize of 10?., to Messrs. Hornsby and Sons (^1), of Gimitbam. 

Highly Commended Messrs^ Hornsby and Sons (583), of Grantbam. 

Hghly Commended, Messrs. Samuelk)E and Go. QSlVof Banbury. 

Highly Commendfed; Messrs. Samoelson and Co, (183), of Banbury. 
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Commeis^ei^, Messrs. Burgess and Key (2824), Holbom Viaduct, London, E.G. 

Commended, Messrs. Harrison and McGregor (T41), of Leigh, Xiancashire. 

Commended, Mr. Waiter A. Wood (2437), of Worship Street, London, E.C. 

Whatever may be the general opinion of judging by tabulated 
points, and it may possibly be thought that the Judges had 
acted a little too much bv rule in this instance, it must not be 
forgotten that they had hard-and-fast lines laid down for them 
in the Table of points. By this means the duty of Judges is 
certainly somewhat simplified; and, however anxious they might 
be to encourage any one particular quality, this Table checked 
them from attaching undue importance to it. The best machine, 
say upon 500 points, cannot occupy the first position unless it 
is sufficiently supported in the other 500 ; consequently the 
machine gaining the greatest number of total points must take 
the first prize, and so on. This Table shows openly how the 
Judges arrived at their decisions ; and the manufacturers had been 
previously made aware what importance would be attached to 
construction, and what to performance. 

It is obvious that the drawing up of the Table of points of 
merit to be awarded reqtdres great care ; and it is quite likely 
that the arrangement of these points is open to more criticism 
than the disposing of them. 

The press having published erroneous figures of the draughts 
of these machines, as well as of the one-horse mowers, it was 
thought advisable to give the following short statement from 
the engineers’ notes with reference to this class also ; and pro- 
bably this plan xoight be carried out with advantage on future 
occasions. 


Class IE. — Two-hobsb Mowing Machixes. 
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In giving a few descriptions of grass^mowihg machines, and 
illustrations of some important paHs of them, it may be ex- 
pected that those from the extensive and successful firm of 
Messrs. Hornsby and Sons would occupy our first attention. 

Messrs. Samsby awH Boni Mowing Machines. — Fig. 1 is a plan, and Fig. 2 
a side-elevation, I inch to a foot, of Xo. 580, called Paragon o, which took 
the First Prize, a (Fig. 1) is the main axle, made of wrot^t iron, and free 
to turn in bearings formed in the main frame b, which is of cast iron. It 
has the ratchet-box / keyed upon it, at the side nearest the cutter-har, with 
which the road-wheel e gears by means of a spring-pawl. At the opposite side 
is the road-wheel d, biting in the same way into a ratchet which is formed in 
iihe geared ring, which is also keyed to the main axle. This ring carnes 
100 teeth, work^ into the pinion with 13 teeth, which clutches to the 
pinion by the wiought-iron spindle b, and is thrown in and out of gear by 
"tbe tumover-lever wbieh can be acted upon by the foot of the driver- On 
the opposite end of the spindle ^ is a bevelled wheel and pinion protected from 
the cut grass by a shield formed upon the main frame, ^is bevelled wheel 1 1 
^jgs. 1 and 2) cairies 45 teeth, gearing with 13 teeth upon the end of the 
spindle carrying the crank. This spindle is 25 inches long. The road-wheels 
are of cast iron, 2 feet 4 inches in diameter, with wrought-iron spokes, and the 
speed of the crank is 26"62 to one revolution of the rSwi-wheel, i. e* 2| inches 
^ 1 foot of circumference, the crank being 2| inches’ throw. The cutter-bar 
is steel, and is jointed direct to the main ^ime by the caps k k (Figs, I and 2), 
upon which .it joints; consequently, however uneven the surface of the land 
may be, the crank is always directly in a line with the cutters, and the knife, 
which is of spring steel ^ in. thick will work equally well at any angle, even 
when turned up tor travelling, j is the main-shoe of malleable iron, to which 
the caps k & (Figs. 1 and 2) are bolted, and the front of which forms the slade p, 
-carrying the leading wheel; m shows, in dotted lines, the position of the 
pole; n (Figs. 1 and 2) is the draught-bar, to which the whipple-trees are ' 
attached by the draught-rod. It is brought to a position sideways of the 
'draught-pole, by which means the side draught usually taken by the pole is 
removed, and the weight of the cutter-bm: upon tbe lard is also lightened, so 
that it h^ a tendency on meeting with obstructions to rise over them. The 
driver's seat is received In a socket formed on the pole-bracket, and when 
the driver is on the seat the whole of the weight of the pole is taken the 
horses. 

Fig. 3 shows the bridge-iron detached, to which is coupled the ^le-casting, 
.tiiown in Fig. 2, so that the latter may slide upon the bridge-iron to any 
position to suit the breadth of the horses’ walk. 

Figs. 4 and 5 show plan and side view of the connecting-rod i full size. 
These are made of spring steel in the centre, with wroughl“hon ends welded 
-on them ; they are case-hardened. The length, 11 inches from centre to centre, 
being the same in No. 581 ; No. 682 is half an inch shorter. 

Figs. 6 and 7 give plan and side view of a finger on&.fourfh the actual 
aize, and show the inclination of the cut. The finger^ steel cutting-plates, top 
and bottom, which are riveted in and tightly driven into a Y-sha^ recess 
at the front end. 

Fig. 8 is a diagram on a scale of 3 Inches to 1 foot, showing three positions 
of the knife during one revolution of the crank, which is the same in No. 581 
•(Paragon >') and No. 583 (the Manchester Mower]), a is the position of the knife 
at the extreme throw to tiie right ; b, in dotted lines, shows the extreme throw 
to the left 9 and e the return-position as a, after a travel forwards of Sc- 
inches. • ' 



642 lUpoTt on the Trials of Implements at Taunton, 
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Klusirattons of Messrs. Sornsly and Sons' Mowing Machine^ No. 580 

(coniinned). 



Fig. 2.— Side EuETATioy, 



Fig. 4 .— Plan op CoEaiEOTisG Eod. 



Fig. 5,— Sms View op Constkctikg Bod. 


Fig. 0.— Plan op FisaER. 




Fig. 7 .-^-Side Tmw op Fdtgeb. • 
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IRmirations of Messrs. Sornd>y and Sons* Mmcing Maehinej No. 580 

(continued). 



jTjV. g. — ^DuLGBAai or Knife est thbre Positions dtriso one Eevolittion op 
THE Cbank. 


Fiff. 9 * — Plan of Messrs. Som^y and Sons* Mowing Machine, 
No. 683. 
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crank, which gives a speed of 28*89 to 1 revolution of the road-wheel, or 4 to 1 
foot of circiiinference, showing an increase of speed of 2*27 to one revolution of 
the road-wheel ; the fingers are 24 inches apart ; the length of the throw is 2^. 

Pig. 9 is a plan of No. 683, by Messrs. Hornsby and Sons, called their 
“ Manchester Mower,” on a scale of S inch to 1 foot, which the Judges highly 
commended. The gearing is of the same proportions as in Nos. 580 and 582, 
but with a finger-bar pin-jointed to the main frame a, which is of cast irony 
the throw of the crank being the same. 

The difference in the arrangement of gearing on the frame, plan of framCy 
and increase length of the connecting-rod, which is 23 inches, will be 
sufficiently shown by the drawing. 

I commence the description of a few other machines with, 
that of No. 181, made and exhibited by the long-established 
and extensive firm of Messrs. Samnelson and Co., of Banbury^ 
as it stands high in merit, more especially in respect to 
lightness of draught ; it was also first in number of points after 
the prize machines, and, with No. 183 by the same maker, 
was highly commended by the Judges. 

Saffutelsm and Co.h Momng Machine^ Rc. 181. — ^In Fig. 10 is given the 
full view. 

Pig. 11 represents an arrangement for lifting by hand the finger-bar at tie- 
the pleasure of the driver, somewhat similar to that in their other machines ; but 
as all cannot be described, it may be of interest to give it here, a is a part 
of the main framing; bb the shoe and finger-bar; o a chain attached by a 
loose link to the extension-bar n, running under a half-pulley attached to the 
frame, and connected with a wood-lever e (Pigs. 11 and 12) ; o (Pigs. 11 and 
12) is the dransht-pole ; f shows front view of pulley n, shown in Fig. 12. It 
will be seen that when the chain is ^ck the knife is free to act upon its 
natural bearings ; when tightened by the driver pulling back the wood-lever E, 
the chain pulls down the extendon-bar n, which renders the beam rigid from, 
end to end, at the same time lifdng the b^m and knife^over any obstacle. 

Pig. 12 shows a'side view of Samnelson’s peculiar arrangement of the dmn^t- 
chain, by which, in case of any undue draughty not absolutely necessary in the 
ordinary working of the machine — mch as an obstacle of extzuorffinaiy resist- 
ance — ^the knife-1}ar is raised by the pull of the horses so as to allow it tO' 
ride over such obstacles. This arran^ment has been applied to all the mowers 
and combined machines of these makers dnce 1863. It will be noticed that 
by the draught being taken from the extreme end of the pole, there is a tendency 
to raise the other end, and thus, when the machine is cutting, the pressure 
upon rile horse-collar is removed, c c is the drar^ht-ohain, one end of which 
is attached to the whipple-tree^ and the other to the tail-end of the pole- 
bracket A, adjustable ij the three holes iii; it runs under the pulley n 
attached to the main frame, and over another pulley, n, attached to the front 
portion of the drawing frame. It will be seen that the draught-chain a can 
thus & adjusted at either of the three holes, or by varying riie position of the 
pulley B, with respect to the main axle, for which provision is made by having 
two or more holes in the mam frame, to which the pulley can be fitted. 

Fig. 13 is a plan of the main shoe, with a part of the knife and finger-bar; 
and Pig. 14 shows the side view of it. To disconnect the connecting-rod 
A, in both figures, the spring-catch b is drawn out, and the pawl c, which ie 
pivoted, is raised, and allows the rod a to spring out of the kmfe-bar head e. 

Fig. 14 is the guide to the head of the l^e-her s, and also forms a 
of oiBng by means of the reservoir for dl, g. 

Pig. 15 shows tISe pawl c, raised to allow the knife-bar head to be discon- 
nects, and the dotted lines show it in its proper position. 
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WM^raiions of Messrs. Saumdson and OoJs Mowing Machine, No, 18L 

{continued). 



Fig. 15,— Pawi. raised to allow the Kj«ifk-bab Head to be disco2J3?ected. 



Hg. l6 is a pto of the same xnatAme^ the details of which will he readily 
Bodd^tood. It will he observed that, upon the debated poiEt of lengl^ of. 
coanec^^-^rod, Messrs. Samuelson adopt what is termed the loDg one,, it 
hdng 2$ tncdues oentre to ceirtre. The brass heatings are all well Sited 
m raeii^, aiid the i&aaiiifai^^ 

shoiHng |to of a mode of attach" 

p is a dmwipg a dtefcadHsd fingo^-^tbn at aa®d 5 and 

’ the exact 
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Rlusiraiions of Messrs. Samuehon and Go/s Mowinj Mackine, No. 181 

(eoiUinued). 



Fig. lS.--®Ecrnox as Betached Fikgjbe at a is Fxg* 17. 


Burgess and Kt^s Two-horse Mowers No. 2824 — shall now' illustrate, by 
the annexed drawings, the well-made machine by Burgess and Key, hTo. 1^24 
(to which the Judges gave a commeudation), especially in reference to the- 
posifion of the kn3e-&r, which, as will be seei^ is different from that of any 
of the others, being plae^ nearly in a direct line with the main asle of tlie 
machine. 

There is in this machine an arrangement for changing the speed of the 
knife to the extent of 25 per cent 


Fig. 19 . — View of Messrs. Burgess and Kef's Tm-liorse Mowing 
Maehme^ No. 2824. 
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1%. 20 . — Plan of Messrs. Burgess and Key^s Twodmse Mowing 
Maeiiney No. 2824, showing the position of the Skife-har. 



The driving-wheel works on an eccentric hnsh, which, on being turned 
round on its own pivot, moves the driving-wheel off from the wheel it gears 
into, so admits of the introduction of three pinions of different sizes, hy 
which three different speeds can he obtained. 

1 also add an illastation of their arrangement for taking out the Ipufe by 
giving plans of the cutter-bar, with and without the knife, of the knife, and 
of the fastener. 

Kg. 21.^IBusiraimg tSe Arrangm^ for fcMng out and fastening (he 
Knife in Messrs. Burgess and Kefs Mowing Machine^ No. 282^ 



Jk. Cafte^bK with and &steiieroaw 
C. CDtter4Mx«it!KuxtUfiB. 


B. Knife dteconnected. 
B. Batent Fastener; 


I cannot avoid drawing attention to the increased daz^r to the driver 
in po^gortion as the cutter^har is bror^t ferther hack. Obstacles in laactice 
will oocinv #ving the 'maxhlne a semm atop; homes will take frig ht and 
galk^ away, with machines, and ptcdL the dnver forward; and the fezther 
baclE the knife Is, the more danger tha:e appem to be. 

^ BsTfum tmd M*Grego9^s Ttso^ms Mower, No. 74l.-->The ^gnxes illu s- 
.:lindng thfe m the Albion MoweiTj consMt a plan and 



Kg. 23.— Tbassteese SamoN. 


2 Ti 2 
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rig. 24. — PZa» of part of the Knife-har (a), and Section of one of pie 
Fingers (b), in Messrs, Harrison and McGregor's Mowing Machine^ 
No. 741. 



section of the machine, plan of part of knife-har Tvith fingers, and a scctioiu 
of one of the fingers fitted ynth. steel cutting plates. This machine received a 
commendation from the Judges. It is snpph^ with a tipping lever for raising 
and lowering the |>jmts of the fingers and cutters. Ihe diameter of the 
road-wheel is iuches. The crank-shafs makes 27*08 revolutions to one 
of road-wheel. The length of the knife-stroke is 2f inches. The forward 
traverse of the machine for one cut of the knife is T6^ in. The various ])arts 
will mostly be seen by the drawing; and so many of the having been 
described in previuus machines, it is unnecestaiy to go further into par> 
ticnlars. 1 may, however, say that there is a top and bottom frame ; the 
former carrying tiie i>ole, driver’s seat, and lifting-gear; the latter the driving- 
gear and catting ap|jaratus. These are connected by a pair of wrought-iron 
straps round the tube covering the main axle, and by an adjustable lever 
and link at the forward ends, so as to allow the angle of inclination of the 
bottom frame to be altered, and with it the inclination of the fingem. 

Walter A, Wood's Mowing Machine , — This machine, Na 2437, by Walter A. 
Wood, cannot be |iassed over without special reference. It is of American, 
manufactore, and was first introduced into this country in 1858, since when 
it has been extensively patronised here. 

T^ firm has confined its attenrion to the manufacture of mowing and 
reaping machines since 1852, and, it is said, turns them out of their own works 
at the rate of one every five minutes; it is credited with making more than 
any other firm in the world. The machines are imported direct from New 
to about a doaten ports in this country, and dnpifeatos are kept at many 
plaeeS). Mr. Wood, like moat of the larger manu&cturers in this country, has 
printed lists of prices of these duplicates. 

Judges liave tUnded to the excellent and close cutting of this machine, 
to which they gave a ^mmendation. r 

Thu matariais used in the manufacture of this machine have the reputatiou 
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of being of superior quality, Mr. Wood’s agent, in describing it to the Judges, 
stated that the driving-wheels, main-frame, toothed-wheefi, main shoe, and 
wheels in shoe, were made of Pennsylvania cast iron. This iron has a high 
reputation amongst engineers for its toughness and tenacity, being in the last- 
named quality nearly twice as good as ordinary English cast iron ; and most of 
the wheels of locomotive and other rolling-stock on the railways of the United 
States are made of it. 

The cross and crank-shafts, the axle, cutter-bar, and knife-bar, are of cold 
rolled-iron, which is said to be stiJBGsr and harder than ordinary Ixir-iron ; the 
guard-fingers and dividing-shoe are of malleable iron, steel-fae^, and the con- 
necting-rod is of the best Swedish iron. 

In Fig. 2o, A marks one of the travelling-wheels, 28 inches in diameter, 
upon which is cast the master-gear n, with 88 cog-teeth, each working into 
the spur-pinion x. The lower ends of the standards for the' driver’s seat are 
insetted into the cast-iron pole-socket resting on the main axle, to which is 
ibolted the pole a p is the draught-rod attached to the main frame at s. The 
hand-liftii^ lever is H, and the quadrant to the same v. The draught-pole 
and bar are so placed as to balance the machine upon the main axle by the 
weight of the dnver, and also to avoid as much as possible all unnecessary 
.«de strain. 


IPig. 25 . — Side Eleeatim of Mr, Welter Wood*8 Momng MaeMne* 

No. 2437 , 



Fig. 26 represents a plan of tbe same machine. The spur-pinions x arefixed 
on the cross-shaft o, with 12 teeth, each provided with ratchet and pawls ; so 
that if either or both wheels advance they cause the shaft to rotate. Gu 
this shaft is placed the hevelled-gear d, having 45 teeth, working into the 
bevelled pinion h, with 12 teeth, on one end the crank-shaft, which is 
22 inches long, having 18 inches hearing and oilers, shown by t. The ciank i 
being at the other end of this shaft, drives the connecting-rod u, 22i inches 
long, which works the knife, making fifty-lbur vibrations to one revolution 
of the driving-wheel, or 74 to one foot. The iuclinstaon of this rod is 
6^ inches, the crank end being and the knife end 3 inches from the 
ground. Tbe crank is 1^, vibrating the knife 2f inches. The main &ame b 
rests upon the' main axl^ having Imtd gun-metal tabular bearings. To 
£:ont of the main frame is attached the cutter-har J, by means of the main 
shoe £, also the lateral spring F. ll ^ows the clutch in and out of gear; / 
is the lever for locking tovelled-gear ; g is the arm of tbe main teme to 
support the clutch-levear* . - : < . - . . . , 
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Figs. 28-30 . — Ittustraiims of Mr, Walter A. Woo^s Mowing Machine^ 
No.2iB7 (continued). 


SEcnois, 



PxtAir. 

Fig. 28.-^£cnoir A2a> Flan of pabt of the Entfs. 



Fig. 29 .— Divii>ikg Shoe and fabt of Swathing Boabd. 



Fig. 80 .— Diagbam showing the Tbatel of ForB Blades of the Snifb oteb a 

PLOT OP LAND DTJBXNG FITE CUTS. 


Fig. 30 shows the way in which the ground is covered “by the hnife 
traveUing over it. The machine advances 3i inches to each revolution of 
the crank The cuttang-surface of each section numheted is shown 1:^ the 
faint lines. Each section is hronght hack to its paiallel position hy two 
vibrations, i, e. by one revolution of crank. 
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Class III.— Hay-Making Machines- 

Following the usual course’ of trials, the haj-making machines 
were again tested in the same year as the grass-mowers, and 
have not been tried by the Royal Agricultural Society since the 
Manchester Meeting in 1869. 

It is well known that these are really labour-saving machines, 
of especial use, in our changeable climate, at a time when every 
minute of sunshine requires to be made the most of The great 
majority of these machines do not appear to have been much 
improved since the last trials; but the back-action, so much 
in favour with many farmers, as having less tendency to thresh 
out the hay-seeds, has nevertheless received much attention by 
most manufacturers. An attempt has also been made by one 
maker to catch up the hay run over by the travelling wheels 
of the machine. This has entailed more complication ; for, as 
was thought by the Judges at a former trial by this Society, by 
keeping the fork-action upon the main axle, strength and sim- 
plicity are gained ; also the forks, by working directly between 
the wheels of the caxtmge^ sufficiently adjust themselves to the 
inequalities of the groimd. Perhaps one of the greatest novelties 
at these trials was a hay-making machine having a hood com- 
pletely covering the front action of the forks. 


The Prizes offered were— 

£ 

Por the best Hay-makiug Machine *. 20 

Por the seocmd best .. .. .. .. 10 

Por the third best .. .. .. 5 


]VIr. J. Thompson, Badminton, Chippenham; Mr. J. D. 
Ogilvie, Mardon, Comhill, Northumberland ; Mr. W. Cranfield, 
t Buckden, Hants, officiated as Judges. The same instructions 
were ^ven to them as to the Mowing Machine Judges, and the 
following Table of points of merit h^ been previously arranged 
for them and published : — 


1. .Mecbaukal consiructiiou and wcarkmanship, with soundness 

and quality of materials .. .. .. .. 300 

2. Geseiil anangement of machine and its geaiing, including 

forward and back action, simplicity and lightness, com- 
bined with strength .. .. .. 200 

3. Arrangement and adaptation of machine for wor^g on 

uneven ground .. ., 150 

4. Ferfectiou of work done on trial, including from ; 

^.rioggiii^andeaaeofmaaageme^^ .. „ .. .. 300 

jftrioc .. .. .. . 50 
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It was fortunate that a fine day, and a heavy crop of grass, 
estimated at over two tons of hay per acre, cut the previous 
day by the machines, awaited the Judges on Tuesday, Jmy 6. 

Tlurteen machines out of fourteen entered for trial were 
arranged in the field, when, in consequence of some extraordinary 
and mysterious idea, the manager of a distinguished firm which 
had entered for trial five of their hay-making machines and six 
horse-rakes, and had allowed them to he brought into the trial- 
field, received a telegram from his employers to withdraw them 
alL The Judges, after conferring with the Stewards, would not 
consent to such an unprecedented course as their being taken 
back for exhibition in the Showyard, and insisted upon having 
them tried, against the instruction of the firm to their manager, 
who protested that his position with his firm was in danger. 
After this delay the trials commenced, which continued the 
whole day, with 5 from Nicholson and Son ; 2 from R. Boby ; 
2 from Ashby, JeSery, and Luke; 2 from the Reading Iron 
Works ; 1 from W. Aiffleck ; and 1 from Beare, Son, and Co. 

The Judges were not prepossessed by the appearance of No. 
201, exhibited by Messrs. Ashby, Jefiery, and Luke, furnished 
with a hood, but upon trial they found it the only machine that 
did not clog. The hood is made of a light framework of wood, 
covered with canvas ; it is lighl^ but certainly not very durable. 
They found a current of air created under the ho^, which 
assisted the forks in ridding themselves of the hay. The hay 
being confined by the ho^, there appeared less disposition to 
shed out the grass-seeds, and it was found that the hay was left 
particularly light upon the ground after it. The adjustments of 
this machine were very simple. 

Unfortunately, the dynamometer was so much engaged with 
the grass-mowers, that the draught was not tried* by it. But 
upon this point the Judges were satisfied that it would not be 
more than, if so much as, some other machines, the friction of 
the hay against the hood being more than counterbalanced by the 
current of air completely relieving the forks of the smothering 
effect of a heavy crop, which caused so much clogging, loading 
of the shafts, &c., in other machines. During the trial there 
was a strongish breeze, which, however, did not interfere with 
the working of the machine either way. The Judges had no 
difficulty in deciding to give this machine the First Prize. 

A summary of the results of the trials is given in Table IIL, 
facing page 635. * 

afid laihe^s^ EaymaJdng Marine, ifo. 201,— A in Fig, 31 
shows the cast-iron framing of this machine; b (Mgs^ 31 and 32) the main 
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asles ; s, the hood^ encompassiBg about one-quarter of the ciicun^erence of 
the path of the revolving forks, and closed on the top and both sides. By 
using this hood, in place of a wire screen, the machine is more comp^t, and 
the horse is about three feet nearer to his work. The machine is adjustable 
either or lower — ^to suit various crops-^as follows : in the ends of the 

diaught^shafts are two holes, with studs or pins, which studs are fun^y dxed 
to the side-irons^ p, the shafts being moveable on these studs ; the side-irons 
are prolonged to form quadrants, with notches for the reception of a bolt, 
whi&'passes through the centre of the at a distance from the studs to 
suit the mdius of the quadrants. This bolt is made to slide in gear with 
these notches. 


Kg. 31.— iffide View of Messrs. Ashby, Jeffery, and LuMs May-maMng 
Machine, No. 201. 



In 1%. 32, y is a or^ed wheel, feed on the nave of the fravelKng-wheel n, re- 
volving with it ; G andHare pinions cast iogetber,havinga shding motion on a 
&8t key, K, <Hithe end of the b^i n; carrying the fork-barsB with the teeth. 
This hairel revolves <m the main axle, and is put in motion hy a lever for the 
Ihr^ acdons. When it is required to put the machine out of gear, the sliding 
pinmn is ^thdrawn from tne sliding cog-wheel, and becomes idle. The 
sliding pinion has a groove, i, turned on it for the reception of the fork j, which 
Is moved by a jointed lever working on a feed centre-pin. One end of the 
lever engages the fork, the other end has a jointed handle, working ronnd a 
quadrant, having three notches, representing the three actions of the machine, 
via., forwaid, out of gear, and bacmard, or reverse action, in such a way that 
when the lever is put opposite the requp^ed not^h, the handle is turned down 
Mad locks ,itsell^ ' The backward or reverse action is obtained from anotkr 
MpfUe {inloii, ir s and working oii a hollow holt. Cke of tfate cog-wheels 
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of this pinion is always in gear with the driving cog-wheel ; hence it will be 
seen that when the double sliding pinion is withdrawn fpom the driving cog- 
wheel, and slid by the lever to the proper extent, the larger cc^- wheel h h of 
the sliding pinion becomes geared with the other cog-wheel of the double 
pinion, and so reverses the action of the machine. These arrangements give 
a hicrh speed for the forward, a slow speed for the backward action. ^ q 
(F igs. 31 and 32) show the springs and boxes for the forks ; s ^ brackets for 
attaching ring-irons, b, to the fork-bar ; t t are the fork-bars ; u, the fork-tines, 
w represents gnn-metal bnshes for the wearing parts ; v is a cast-washer to 
keep atxe barrel in position ; l is a barrel for working the fork-bars; o is a 
hollow double pinion bolt, to contain oU for lubricating the gon-metal 
bushes in the double pinion. 


Fig. 82.— Plan of Meme. Adby^ Jeffery^ and Lulce'e Hay-mcdsing 
Maehiney No. 201. 



The same makers exhibited another machine (No. 202) of the 
ordinary form, without the hood, to which the Judges awarded 
the Second Prize ; they did not consider it worked so efficiently 
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as No. 201, They gave Third Prize to No. 426, and commended 
No. 427, both from the Heading Iron Works Company, and both 
of which worked well. They also commended No. 1024, from 
Nicholson and Son, and especially approved of its simple and 
cfScient locking attachments. 

^ichdsm and May-making Mo. 1024. — The accompanying 

sketch shows the locking attachment of this machine : a and b are the intemal 

Tig. 83 . — Han of Messrs. Nicholson and Son^s May-making Machine^ 

No. 1024. . 



mA exUxmk driving-wheelscarried indde the hossof the machine^wheel ; they 
have a epace between them rather wiikr than the pinions c and z>, to allow 
Hm to mnain oat of gear when the madnne is travelling. The pinion 
gear with the intenud wheel a, gives, a fast b^kwaid action to the 
am wh«i c is in gear with b, a dow forward acthn ; when the pinion 
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B is in gear with b, as shown in the sketch, the machine will be in slow back- 
ward action, and when d is in gear with a, in fast forward action. In order to 
prevent the pinions c and d from both coining into gear at the same time with , 
either one or both of the wheels a and b, an interlocking lever, b, having only 
a vertical motion, is placed between the prolonged bosses of the pinions. Each ' 
boss carries a collar, which is opposite the one to the other. When both pinions • 
are out of gear the interlocking lever has corresponding recesses in its upper and 
lower sides, and is of such a thickness that only one pinion at a time can be 
slipped past it, the other pinion having its collar locked fast in the recess, f 
shows a handle for sliding the intermediate pinion, without the necessity of 
putting the hand into the asJe-casiDg. 

j 

The working of the other well-known machines of Nichol- 
soa and Son did not come up to their performance at Man- 
chester. A recent alteration has been ms^e in the casting of 
the head of the rake upon which the spring act $5 and which, 
allowed the rake to spring back when too little resistance was 
offered; . - ■ 

The speed of the forks in No. 934, by R. Boby^ was found, 
too great in the forward action, throwing the hay about sadly 
too much. The back-action was fair. 

No. 935, by the same maker, was a light machine, much too’ 
light for the crop it had to contend with, and failed to get 
tl^ough. ' ^ 

The Judges wish it to be known that they cannot recommend 
a light-made machine for this operation generally. - . 

They also wish attention drawn to Beare and Son^s entry, ‘No. 
3294; it had no forward action, but two backward speeds. ^ An 
attempt is ,mad|s in, this machine to adapt .itself in a particular 
manner to uneven ground, and they think advantage may be 
taken of this principle, although they are unable to speak 
favourably of the work it^ performed. No illustration is- given 
of this' machine, as it is evidently in a state of transitioh. 

Awabds. 

First Prize,^of 20?,, to Ashby, Jeffery, and Luke. (201), of Stamford. - 

Se(pud Prize of 10?., to Ash%, Jeffa^;^, and Luke (202), of Stamford. 

Third Prize of 5?., to the Beading lion Works Company (426), Heading, 

Commended, the Beading Iron Works Cbmpany (427), Reading. 

Comi^ended, W. N. Kicholson aind Son (1024), of Newark-oja-Tren,t. 

. Class IV.— Self-actoto Hobse-Kakes. 

The importance of having a good, sufficiently strong, and ' 
correctly constructed horse-raie, whether belonging to this class 
or Class V., is very great, as probably every farmer occupying 
60 or 80 acres of^land has (or ought to have) one, whilst larger 
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farmers have two, three, four, or more. This is the first time the 
Society has offered prizes for self-acting horse-rakes — although an 
encouragement was offered last year by one of the Society's m^als 
being given to such an arrangement ; it means that the power 
of the horse is by an appropriate mechanical arrangement em- 
ployed in liberating the load as well as in drawing the rake, 
so that a boy or weakly person can manage it. In some cases, 
such as in damp weather, the com or hay becomes fixed in the 
rake, while the horse still keeps advancing, and the rake rides 
over the ground with a full load before the attendant can liberate 
it. It is in such cases that this appliance is found to be of 
special advantage. A minute of the Implement Committee 
explained, “ that it is not necessary that horse-rakes competing 
in Class IV. should be absolutely self-acting, but that absolute 
self-action will be considered a point of merit.” The same 
Judges officiated for the two classes of Horse-rakes as in the 
trials of Hay-making Machines. 

The following printed Table of points of merit had been 
previously drawn up and published: — 

1. Mechanical constraction and workmanship, with soundness 


and quality of materials ; 250 

2. Simplicity and lightness, combined wiih strength .. .. 100 

6. Shape and capadty of rake teeth, with their mode of 

attachment .. «« •. .. .. 100 

4. Mode of adjusting teeth to suit various kinds of work ». 100 

5. Ihe amplicity and efficiency of the self-aciing arrangement 200 

6. Perfecrion of work done ' .. .. 200 

7* !PdGe •• .. .. .. •• .. .. 50 


1000 

Seven machines were brought to trial ; 2 by Haugbton and 
Thompson, 2 by Nicholson and Son, 1 by RoUi^ and Company, 
1 by Fage and Company, and 1 by Whiteside and Company. 

They were tried upon a heavy crop of hay,^ and upon land 
partly cleared ; and a summary of the results is given in Table 
IV. annexed. 

The First Prize was awarded to No. 1037, manufactured by 
Nicholson and Sofi, with the same self-acting principle as was 
shown in the drawing in last yearns ^Journal but as some 
additions have been made to it, a drawing of the machine as at 
present made is given in Fig. 34. 

The Judges considered the shape of the tooth the best in the 
classs wd &at the manufacture altogether was good. 

Bom-rake^ HRk 1037.-1%. 34 represents a tmzis- 
yswa sectSoQ, jEhowing the arzangmaits of both the sdf-aetmg, and haid- 
filling the teeth. The teeth, a a, of which there axe twenty- 
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ei^t, axe of steely and have their fiont-ends pivoted on the bar b, which is 
carri^ by the hume c, which is capable of being moved round the main axle 
as a centre ; over the frame c, and turning on b@idngs attached to it, are the 
pawl-bars n, divided in the centre of the rake, and carrying at their outer 
ends a pawl, e, and on their inner ends the stops P. The lever H is jointed 
near its middle to an arm of the hame c, and its outer end has a rule-joint, 
1 , by which it is attached to the hand-lever l. On the cranked arm of this 
lever is a treadle, J, which can he depressed by the foot of the driver, or by 
the hand-lever n being pulled towards the seat-iron x, or the inner end of H 
lifted up. The^iock formed hy the rule-joint x is broken, and the stud, as 
shown above the letter F, attached to the lever H, is depressed, releasing the stop 
F, which held the pawl E from falling into the teetn of the ratchets formed 
on both the bosses of the caiiying-wheels. Upon the pawl £ thus falling into 
gear, the revolution of the whee£ carries the frame c with them, and thereby 
hfts and empties the rake-teeth. When the rake-teeth have been lifted hi^ 
enon^ the cam u throws the' pawl e out of gear with the ratchet, there% 
allowii^ the teeth to drop h^ into the proper position lor lakiiig. By 
having duplicate pawls, and the pawl-bar in two paks, it allows either caxty- 
ing-wheel to lift the rake-teeth independently of the other, which enables the 
rake to he discharged when turning round without causing the wheels to ^d. 

Fig. 34. — Section of Messrs, Nicholson andScm’sSelfnjciingBorse-^akeg 

No. 1037. 



The adjustment for regulating the height of the teeth the ground is 
hy raising or lowering Sie bar kk, shown in two positions, by the 
screw?. ^1^ gives a rise of inch above the ground ^ of 1} inch 
into it, as shown by the dotted and pl^ Itues of the tooth a,. The to hk 
is ^vided into two at the centxe of the rake, the ends of each section being 
fitted with adjusting screws, so that the centre teeth of the may w 
lowered whilst the end ones are imsed,or vice versa, and thus legdlat^ to 
the inequity of the ground io be riaked. 
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Another adjastment fe altering tlie pitch or angle of the teeth Trith the 
ground is made at o by means of a pair of serrated discs. 

The carrying-wheels of tins rs&e are 48 inches in diameter, the spokes 
and tires areoAvrought iron ; the ^kes are half-round section-bent, as shown 
in the drawing, to form half of one spoke and the inner part of the rim of the 
wheel in one piece. These teeth, as in tibe other rakes by these makers, work 
in couples. « 


Mg. 35. — TruBsing Arrangement of Messrs. Nicholson and Sbn’s 
Sdfacting Borse-rakey No. 1037. 



35 illustrates the same makers’ plan of trussing the axle, which, in a 
great measure, obviates the objection to ajiplying a seat, namely, the liability 
of the axle to become deflected by the weight of the driver being placed only 
upon the middle part of the axle, and thus causing disarrangement in various 
parts, n shows the trass-rods ; k the seat-irons. It will be noticed that 
both these are made to clasp the axle by clips^ and are held firm by double set- 
screws. 

The Second Prize was given to No. 2 7 74, . manufactured by 
Hanghton and Thompson. It has a very simple arrangement 
for self-action, but the Judges did not consider the shape of 
the tooth so good as in the First Prize rake, neither was its per- 
formance so satisfactory. 

ffaughtcm and Thompson's Selfacting Horse-raise^ No. 2774. — ^The accom- 
panying sketch represents the self-acting horse-rake, which took the Second 
IVize, by Hessra Hanghton and Thompson. It is 9 feet wide a is the frame 
of the mke and the support of the dnveris-seat; b the travelling-wheel of 
wrought iron, 4 feet high; n the tooth, showing the particular shape, made of 
steel, and working upon the pivot b. The spur-wheel k is fastened near the 
<%ntre of the revolving axle, geared into an intermediate wheel, w,, which also - 
^ars in a third wheel,©, combined vdth the ratchet, which is partly cohered 
by a hollow crank-disc, i, within which the pawl works, and j^ly overlaps 
the iwteheVwheeb r is a oonne^ing-rod Coupling the disc o with the rocking- 
ficmepf then^eorn. In working the rake, me pressure of the foot from 
peraou, when ridir^, upon the stump t, or, when walking, itpou the baek-f 
wer lTjby Imdi vibrating the stud u, engages the pawl with the ratchet, . 



Report on the Trials of Implements at Taunton, 665 

IIS shoTm at s, and thiongli the medium of the connecting-rod, the rocking- 
frame is sufficiently acted upon to deliver the load, whilst the continuation of 
the revolution of the ciank-disc brings the connecting-rod past the centre, 
and the teeth fall by their own ^vlty. There is a good arrangement for 
adjusting the teeth at various heights from and in a Mne with the ground 
by means of altering the posi^n of the parts in the rocking-frame, shown 
by the holes in part, o. At the point w is a catch on the hand-lever, to dis- 
<jonneet the pawl from the crank, and keep the teeth elevated for travellii]^. 
The dotted lines at F show the extreme range of the rocking-frame. 


Fig. 36 . — Section of Messrs. Saughtm and Thompsons Self-acting 
Sorse-raie, No. 2774. 



It will he noticed that both travellu^'^wheels are fixed on the matn axle in 
this rake, so that more or less skidding must take place in turning. The 
axle with the paring being alTOys revolving, there is also danger of winding 
the hay round it when workiug it quite full. 


2 X 


VOL. SL— S. S. • 
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ClulSS V. — ^HoBSE-EaKES, XOT SELF-ACTINa. 

These machines were tried in the same manner and by the 
same Judges as the self-acting rakes, on the 7th July, with the 
aiteration of the points of merit as under : — 

1. Mechanical construction and workmanship, with soundness 


and quality of materials .. .. 250 

2* Simplicity and lightness, combined with strength .. .. 100 

3. Shape and capacity of rake teeth, with their mode of 

attachment 100 

4. Mode of adjusting teeth to suit various kinds of work .. 100 

o. Perfection of work done 200 

6. Price 50 


800 

Nineteen machines came to trial, manufactured by 11 makers. 
The Judges reported that the only rakes which really worked 
efficiently were those manufactured by Nicholson and Son, 
and they believe they cannot speak too highly of them. They 
showed none of that nasty scratching action which many other 
machines had, hut they glided nicely under the hay, more upon 
the heel of the foot than the toe, collected the hay without any 
disposition to roll, and delivered the load freely. The Judges,, 
therefore, gave them the foHowing awards : — 

Pirst Prize of 15?., to W. Nicholson and Son (1034), of Newark-on- 
Trent. 

Second Prize of 10?., to W. N. Nicholson and Son (1033), of Newark-on- 
Trent 

Highly Commended, W. N. Nicholson and Son (1035), of Newark-on- 
Trent. 

Sorae-ralie^ not Self-actmo, 1034. — is not necessary to 

give a lull drawing of so well-known an implement as a Horse-rake, as so 
many of them vary hut little in general appearance. It is, however, im- 
portant to allude to a few particakrs in the First>Prize Implement. 

Fig. 37 A represents the exact shape of the tooth, of which there are 
twenty-eight, made of English spring-steel, termed double-headed; a full-sized 
section of a tooth is given in Fig. 37 0, and a of the band in 87 B. 
lliis hand, or part by whidi the jake-head is attached to the rod by which 
the teeth are drawn, is a more important part in a rake than might at first 
si^t appear, as it frequently happm:^ that a tooth becomes loose, and conse- 
quently two of them rake nearly in the same line, and leave too great a 
spaice between ibe next two. The hand is of cast iron, and ought to be of 
sound material, to allow the pin, which is machine-made and slightly tapered, 
to be driven very tightly through it, dosely filling up a groove made in that 
part of the tooth, and shown in Fig. 37 A by dottS lines. The length of the 
tooth, which thns becomes rigid by the ifin being well driven into the hand, 

. txskds to prevent too much play. The teeth in ihis rake work in couples, ou 
the mm pdndnle as tbe self-acting rakewteeth by the same makers. All the 
' t«i^ upon the nome-rakes by thc^ makers are etth® partially or wholly 
otmpM. 
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Fig. 37 . — Illustrations of the working parts of Messrs. NiehoUon and 
Son’s JSorse-rdke, not Selfacting^ Ifo. 1034. 



A. Bwsi VIEW or A Tooth, ' B. Pt^AS of H&itd. 
C. Sectiost of Toam 


Glass FJ. — ^The Societj offered as a prize for tbe best sjstem of 
drying hay in wet weather, sufSciently economical for piactical 
purposes, the large Gold Medal ; for the second best, the large 
Silver Medal ; under the following conditions : — The drying 
powers of an apparatus wiU be ascertained by noting the time 
required for the treatment of a given weight of green hay, and 
the weight of moisture removed from it during treatment For 
economy, the^ results will be further compared with the con- 
sumption of fuel or power required for effecting the work” 
This offer failed to prcJduce any entry. 

Special Phizes.— Class A. 

In reference to the prize offered at Bedford last year <«for 
the best appliance or Ghia^rd to a Drum of a Threshing-Maclrae 
for preventing accidents te the . mployed,’’ the Judges 

withheld the prize, upon the ground that none of the guards 

2 V 9 
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were sufScientlj simple and effective. Thej recommended that 
two prizes should be offered this year, one for a combined 
guard and feeder, the other for a guard ; and the Society acted 
upon this suggestion. It may not be out of place to state here, 
that farmers generally, taking a broad and practical view of 
this matter, are not convinced that either guards or self-feeders 
are a necessity in this country. It is contended that accidents, 
except from the most gross carelessness, are of very rare occur- 
rence, considering .the number of machines working; and it 
must not be forgotten that with a powerful machine like a 
threshing-machine, even with the best guard, accidents cannot 
be altogether avoided ; and with less care, they may even be 
aggravated. 

If these guards take more power, add to the expense and 
complication, and are liable to get out of order, or are an 
obstruction to the work, they cannot be expected to find favour, 
nor to be long tolerated by the farmer who uses his own machine, 
or by the machinist who contracts to do this kind of work to a 
large extent in the country. 

The prizes offered in Class A were 

For the best Guard or appllaoce to the Brum of a 
Tbre^ing-Machine for preventing accidents to the 


people employed 20 

For the second best 10 


The Judges appointed to try these appliances were Mr. Sanday, 
Katcliffe-on-Txent, Nottingham ; Mr. Chambers, Colklrk Hall, 
Fakenham, Norfolk ; Mr, Lake, Edgeworthy, Morchard, Devon. 

The usual printed instructions were given to them, and the 
Table of points of merit was prepared as follows : — 


1. Efficiency and simplicity ,, „ 300 

2. Non-Inter&rence with the quantity and quality of work 

done 300 

3. The mode of adjustment 100 

4. Price 300 


1000 

These points were taken by the Judges separably, and com- 
pared at the conclusion of each trial; and the numbers were 
awarded to each exhibitor collectively. It will he noticed that 
the price was considered of great importance in a simple 
guard ; 16 of these appliances, out of 17 that had been entered, 
were brought for inspection. 

Wheat in the sheaf was provided by the Society; and the 
several threshing-machines having these attachments, which 
required a trial, were drawn under a temporary shed, and 
thoroughly tried in every practical manner, the power being 
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tested by tbe Society’s dynamometer, under the superintendence 
of Mr, Anderson. A summary of the results of these Trials is 
given in Table VL, facing page 670* 

The Judges considered that the price, 7L 10^., of Xo. 3813, 
by J. P. Fison, to which they gave the First Prize, was high 
for a guard ; but it was far superior to any of the others, and 
although the revolving drum may be said to assist in the 
operation of feeding, yet there was no saving in the number of 
hands. It evidently took very little power to drive it, but this 
was not tested. 

Fison^s Drum-Guard^ Ko. 58 1 3. — This appliance may be shortly described: 
A represents a revolving cylinder, having a wood frame cased with sheet- 
iron, driven by a two-inch belt from the shaker-spindle, making 100 revo- 
lutions per minute, and covering the Ml width of the mouth of the machine; 
it is supported at either end by two balanced levers, c, connected with die 
swinging feed-board n, hung on pivots e. b shows eight bevelled wood 
projections, 1x1^ inch, screwed upon the cylinder. 

Fig. 38 . — Section of Mr, J. P. Fison's Drum-Guard, No, 3813. 



The spindle of the cylinder rests in moveable dies, in slotted iron brackets, g, 
bolted to the framework of the threshing-macbme, and allows an ezb:eme 
play up and down of 3i inches. When composed down either by a persmi 
slipping upon the or by an ^reme w^ht of com upon it, the belt 
becomes slack, and the cylinder stops revolving. The same thing occuis 
when the feed-hoard is over-wolghtra ; or an untied sheaf filling upon die 
cylinder causes a ^am^ and it owes to act. When removed, the ^Bnder 
adjusts itself by,risl^ Into bri^ the 

belt into action. * ‘ 'V"' .t . r;. 
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The opeBmg for tbo feed in actual work is 3} incbes ; and althougli this 
may appear narrow, it was found the wood projections upon the cylinder 
soSciently assisted, so as to draw in the feed, f shows a cast-iron bracket at 
either end of the guard; h is a check-board; i reprints the threshing- 
drum ; z the concave. This appliance can be added to any threshing-machine 
t)y; provision being made for running the belt at the proper speed. The 
pnlley upon the guard can be fitted to either side, as may be most convenient 
to an oM machine ; but *,it would be the best upon the opposite side fiom 
that at width it is usually fedL 

The Second Prize was awarded to Xo. 708, bj Tasker and 
Sons, price 2/. 10s., which was a simple arrangement, but in- 
ferior in the more essential points, as a guard, to the First-Prize 
appliance. 

Tasker and Brum'-gmrd, Kc. 708.* — This appliance, which took 
Second Prize, is a very simple attachment, requiring no belt-pulley or 

motive-power whatever. 

Pig, $9. — Section of Messrs. Ta^cer and Sons* It consists of a wooden 
Brumrowsrd. No. 708. kood, about one-sixth of 

' a circle, fix^ed to a frame 

resting upon the ftont 
part of the machine, and 
acted upon by a wood 
lever attached to the feed- 
boaid ; a wood link, which 
is attached to the frame 
of the detachable guard, 
strengthens and steadies 
the hood. In the feeder- 
box is an iron q>xing 
acting in a slot, so that 
when the hood is down 
, to ensure safety it cazmot 
be released without lifting 
up the spnng. A cheaf, 
or any greater weight, 
falling upon the back part 
of the hood will at once 
dose it. The opening 
space for the feed when at work is 1 foot 4 inches. The dotted lines in the 
figure show the goari as open, and the solid lines show it as closed. The 
price is 21. 10s., and it can readily be applied to any machine. 

Awabds. H 

First Prize of 20?., to J. P. Fison (3813), of Teversham Works, Cambridge, 
for Thresbiug-Macbine Guard. 

Second Prize of 10?., to W. Tasker and Sons (708), of Andover, for a 
Threshing-Macbine Guard. 

It is not necessary to give any illustration of the remaining 
fbrum-guards ; two or thaw exhibited by Clayton and Shuttle- 
wortb were simple in their arrangement and application, but 
only pariial guards. Some of the . others were scarcely aav 
guard, and somewhat of a hindrance to the feeder. 
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Special Ppizes. — Class B. 

The following were the prizes offered in this class : — 


For the best combined Guard and Feeder to the Drum £ 

of a Threshing-Macliine 20 

For the second best 10 


The same three gentlemen officiated as in Class A. It will 
be seen that price was not considered bj the Society of so 
much importance in this class as in the previous one« The 
following Table of points was prepared for this class : — 


1. Mechanical construction and workmanship, with soundness 

and quality of materials 200 

2, EfiSciency as a feeder, simplicity and ease of management 300 
0. Capabilities of feeder to take in all kinds of crops .. .. 150 

4. Efficiency as a guard, without interfering with the quantity 

and quality of work done SOO 

5. Price .. .. 50 


1000 

The object in view with the Judges appears to have been, 
that a self-feeder should be a labour-saving machine, and dis- 
place, at any rate, one man ; and they had hoped that the opera- 
tion of feeding would have been more regularly and efficiently 
performed. They did not, however, consider any of the appliances 
so efficient as an expert man-feeder. 

The liability to derangement of every additional part to an 
a.lready complicated machine like a threshing-machine is calcu- 
lated to cause loss of time ; and the Judges did not view them 
with any great amount of favour. 

However, as will be seen by the annexed Table (^TL), which 
contains a summary of the results of the Trials, the Judges 
considered No. 3481, by Clayton and Shuttleworth, price 20Z., 
far superior to any of the others, and awarded it the First Prize. 

Messrs. Clayton and ShnUiemrflCs Combined Guard and Feeder, JVb. 
3481. — apparatus works on a similar principle to the straw-sbaker of a 
tbresbing-machine. A series of fire vibratmg boards, b (Fig. 40), armed with 
ratchet-teeth, ^own by 1 and 5, are worked by a fire-throw crank, h, placed 
underneath, and would feed the com into the dmm-mouth as fast as it was 
thrown on to these boards, were it not for a set of seven vibrating teeth, c (Figs. 
40 and 41), which open out the sheaves, and only permit as to pass as is 
allowed by the adjustment of the teeth on the sMb L (Figs. 40 and 41), or of 
the shaft itself in its bearings J, which are capable of being moved up or down 
on the upright frame-post. The shaft l recrives its motk>n from a craxik-pin 
in a fly-wheel on the fer side of the feeder crank-shaft H, not shown in the 
drawing. The teeth c make 180 double strokes per minute. The guanl a. is 
adjustable on the pivot h; its object p^ly is to kbsp the com down where 
the points of the teeth c can operate with the best effect, b is a swinging 
board for guiding the com down towards the drum-month after it leaves the 
feeders. The fixed board r answers the #ame purpose; both e and f are 
adjustable in position, as shown in Fig. 40. The board F also serves as a feed- 
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Fig. 40 . — Longitudinal Section of Messrs, Clayton and Sliuiileirurtli^s 
Comhined Guard and Feeder, No, 3481. 



buord, la case of feeding the machine by hand. The bolts which hold it at 
each side are then removed^ and it can be thrown bach, and the door k 
(F igs. 40 and 41) opened to admit the com. The feeder-boards. B. are fitted 
with cross laths, o, on each side of the ratchet teeth, i. for the purpose of 
propelling towards the drum any grains of com which dbahe out of the ears. 
Such of these loose grains as escape between the feeder-hoards B, and the 
safety-boards B (Figs. 40 and 41), are caught and conv^ed to the drum by the 
incimed Tsbratii^ board q, which is supported on the links n, and actuated 


Fig. ^1,—Ejiernal Gearing of Messrs, Clayton and ShuitleujortlCs 
Comhined Guard and Feeder, No, 8481. 



by asonectiEg-rods, shown by 24 |rDzn the links p, caiifeng the ends of the- 
feed«boaidsa 
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The safety-gear is fitted with the lever s (Fig. 41), which is jointed to the 
strap-fork s i. This lever terminates at its upper end in the handle r, being 
connected with the horizontal sliding-bar t fFigs. 40 and 41), which is fnr- 
nished with another handle, ir (Fig. 40% at the opposite end of the machine. 
This arrangement gives ready fecility for anyone to throw the driving-strap 
on the loose pulley, and stop the feed W’henever required, particularly if any- 
one fell on the fe^-boaids b, and had not the presence of mind to roll him- 
self off. 

This machine, to which the First Prize was awarded, is arranged in such 
a manner that any body or substance exceeding in weight a sheaf of com, 
will, in passing over the feed-boaids b, cause the apparatus to stop im- 
mediately and automatically. This result is produced hy the body depressing 
the safety-hoards b (set ^geways between the feeder-boards b) in passing 
over the semicircular partly (Figs. 40 and 41), which project above the feed- 
boards B, at two points in each revolution of the crank-shaft, viz., when 
the cmhks axe passing the horizontal centres. 

Each safety-board b, being connected by a rod w (Fig. 40) with the cross- 
bar X, which is jointed at each side of the machine to levers t (Figs. 40 and 41), 
keyed to a shaft z, common to both levers y, it follows that when any one of 
pie safefy-hoaids b is pressed down, all the others will be simultaneously 
depressecL One end of the cross-bar s is carved upwards, and jointed to 
the strap-fork s i by a pair of links, 3, S' (Fig. 41), whereby the depression 
of X pushes the driving-strap on to the loose puH^ and stops the feeding. 
The levers y are lengthened beyond tbe shaft z,to receive weights, if required, 
to counterbalance Sie safety-boards b. The guard a projects horizontally 
over the feeder, as an additional means of safety. A large number of this 
apparatus have been fitted to old machines, originally made to feed by hand. 
The practical effidency of this machine was t^ted in the presence of the 
Judges by a man actually Mling upon it. 

MarshalTs Selffeeder and J}ni7n-ffmrd^ No. 3880.— -This attachment to a 
threshing-machine was awarded the Second Prize. It consists of two endless 
three-inch leather bands working over turned pulleys, a a (Fig. 43), at each 
side of the feed-opening, to which are attached wooden cross-h^, bb. Short 
iron tines, 2i inches long, are placed at intervals on the cross-bars in such 
a position as to alternate with each other. These cross-bais are arranged to 
travel in the direction of the arrows. At a convenient height above the 
platform is a series of ten pn^ H, to which an oscillating motion is given 
by means of the shaft f f (Figs. 42 and 43), the crank c, and pulley E. The 
distance of this shaft, and consequently the height of the tines above the 
platform, con be adjusted by means of the bombination v v (Fig. 42), tbe shaft 
being caused to move np or down in slotted brackets which carry the bear- 
ings. This arrangement is introduced to adapt the apparatus fi>r taking 
in both sheaf and loose com, and regulatli^ distribution to the drum. 
For bean-threshing the board b tak^ out Sliding-carriages are applied to 
one of ike belt-spindles, to enable the endless bands to be reaMy adjusted. 
As a further safeguard against the possibility of accident, two endless chains 
are afdxed over the belts and secured to each cross-bar, so that, in the event 
of either of the ban^ giving way, the cross-bars are held in poritian, and 
prevented from coming in contact with the threshing-ditsm. 

The means adopted for automatically stopping the machine are very simple. 
Motion to the feeing apparatus is got firom the shaker-^aft by means, of a 
belt, fast and loose pulleys being employed. A lever is used for throwing the 
arrangement in and out of motios. The receiving-board z (Figs. 42 and 43) is 
hinged and is carried on a spring, s ; so tlmt if any pressure is thrown upon it, 
as in the case of an Vtendimt f^ing, the board yields, and the apparatus is 
put out of gear. 
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£!igs. 42 and 48 . — Side MlmAim and Longitudinal Sedion of Messrs. 
Marshall and Sons^ Sdffeeder and Brum^uard^ No. 3880. 



LOfiCITUPIMAL SECTION 


A drawing of Tasker and Sons’ appliance, No. 707, is given 
to show the application of a knife to cut the bands of the 
sheaves. It was thought bj the Judges to be a move in the 
ri^ht direction, as a saving of labour, and probably will become 
a valuable attachment when it is more p^ected. The feeder 
itself had nothing to recommeud it. 

Messrs. Tosher and So^ CmMned ihiard and Feeder, Mo, 707.— Figs. 
^ 45 axe a pl^ and section showing the knifeairangement for cutting 

' 10 ^ eaptftk.' -A 4 is' a pair of 

^ i^Mneh wiMax thei^hotmm one being s^uare^ Tnalripg fbrty levo* 
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lutioBS per minute b shows 12 ^Ikes, riveted into each roller in four lows^ 
at an angle of 45°. c c are two rows of £xed iron spike^ 9 in each row, 
screwed into iron rsdls on the back of a loose 6ame adjustable in slots, 
so as to Ta^ the room when req[mred. The roUeis are dnven by gearing, 
shown in Fig. 44^ by a strap from the shaker-^spindles ; &om the end of the 
top-roller spindle a bevelled-wheel drives a bevelled-pinion and connecting- 
ro^ giving motion to the knife k (Fig. 44), making eighty strokes per 
minute. It will be seen that the feed-bos^ b is tilting, so Qiat when pressed 
down and the hood is closed, there is an opening at the &ont to allow for 
sweeping down any loose com into the feeders. The knife k effectually cuts 
the banSs of the sheaves. 

Eig. 44 — Flan of Messrs^ Tasker and Sont^ OonAined Guard arid 
Feeder, No. 707. 



676 Report on the Trials of Implements at Taunton. 

Fig, 45 , — Section of Messrs. Tasher and Sons^ Combined Guard and 
Feeder^ No. 707. 



It maj also be useful to give an illustration of No. 3656, bj 
Robej and Co., as a clever and ingejiious attacbment. The 
Judges considered that it worked well ; and it will be seen by 
the Table facing page 671, that less power was expended when 
in work with the feeder than without it; but they did not 
consider it combined the essentials of a guard. 

JRobetf and Co/s B^feeder^ No. 3656. — ^This feeder is a clever arrangement, 
which commanded the particular attention of the Judges, and, as will he seen 
by the Table, worked very satisfactorily as regard power; but it had 
etirims as a guard. Zt may be explained by the accompanying illustrations. 
A is the drum, b the concave of the threshing-machine, c o (Figs. 46 and 47) 
repiesent the fork-^aft and forks receiving a motion l^kwards and forward 
from a cra^-pin, n, on one arm of the shoe-pulley £ ; g is a shaking-board, 
on which Is plai^ the crop to he threshed. This l^ard has a motion np 
and down, which it gets from an eccen^c, h h (Figs- 46 and 47), on either end 
of the shoe^fihafh The amount of morion which maybe given to the shaking- 
hoard and forks can be isolated at will. A row of fixed forks, are 
plieed on a fixed hoard, to piev^ rixe feed going into the drum fost^ 
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The angle of the driving-gear of the shaking-hoard, g, and the forks c. Is so 
dxed that the board is lowered at the time the forks make a grab forward, 
and is raised as they come back, so that the forks^ return under cover. 

Let it he imagined that the hopper is hlled and the machinery at work. 
When the forks c protrude through the board a as it lowers itself th^ take 
hold of a portion of the feed and carry it down to the drum, the bent-irons 
j j (Figs. 46 and 47) guiding it properly to the drum. The board g then rises, 
and the crop is held by the fixed forks ii, while the moving forks c return 
under cover of the shaking-hoard to make a firesh grab. They make about 
200 grabs per minute. 


Fig. 46 . — Seetim of Messrs, Robey and Ooh Self feeder, No, 3666i 
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•fig. 47.— Kora 0 / ffleesre. Sdb^ and Cols mf-Weeder, No. 8656. 



Rist Prize of 207., to Clayton and Shutdeworth (3841), of Linco^ for a 

s.SS’S a™, o. (a»), a™ta<«gh, 

for a Combined Gnaid and Feeder, 


Miscellaneous^ 

The Judges appointed in the Miscellaneous Class were the 
same as those engaged in the trials of Drum-guards and Fwdera ; 
hut as most of their time had been taken up by those lengthy 
trials, the Judges of Hay-makers and Horse-rate a^a^ m 
going through the 284 stands of implements. The following 
printed directions were given : — 
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SUver Medals. 

1. T]}e Judges are r^uesied to observe, that !a addition to the specified 
Prizes, there are Ten Silver Medals, vrhich they have the power of awarding 
in case of sufficient merit. 

2. These Medals cannot in my ease be awarded to any implement included 
in the ordinary rotation, unless (1) it belongs to the ctoes for which prizes 
are offered at this Meeting, or (2) the principle on which the implement is 
constructed be entirely new, and the implement never before exhibited at any 
of the Society’s Shows. 

3. These Medals are specially intended as a mark of approval of any new 
principles of construction which the Judges may consider as essential improve- 
meniis ; subject always to tbe restriction contained in Pule 2. 

4. The Judges are also empowered to make special awards of Medals for 
efficient modes of guarding or shielding Machinery, especially w-hen worked 
by steam, from ccmtact wi2i persons immediately engaged in attending to it 
while at work. 

5. Ko Medal shall in any case be awarded to any implement or miscel- 
laneous article capable of trial until it has been subject^ to such trial as 
the Stewards may direct. 

6. Ko Medal shall be awarded by the Judges without the consent of the 
Stewards, and no Commendation of miscelLaneous artides shall be made by 
*the Judges. 

Only a very few articles or implements were fornid worthy, 
in the opinion of the Judges, of a recommendation for*. these 
medals. The IVIiscellaneous Judges spent a long time in trying 
Page and Girling’s Drop jNo. 2029, an implement 

requiring special attention. The great fault of this machine 
was that the dropping of the seed was not sufficiently regular. 
When the drill was doing close work, and going at a fair pace, 
the seed was so scattered as almost to form a continuous stream. 
The Judges were, however, fully aware of several valuable parts 
in the machine, especially that of the double-action colter, 
although the trial was not sufficiently successful to justify them 
in recommending a medal. 

The Miscellaneous Judges tried Messrs. Baxford and Perkins^ 
Campain’s Anchor, No. 21, with Savage’s recently patented 
improvements ; they thought highly of it, and recommended a 
Silver Medal to be given to it. 

A drawing of this implement in its original state was given 
in this Journal for 1871, page 515, so that the recent improve- 
ments only require our attention. 

The rope is supposed to be travelling in the direction of the 
arrow. A A (Fig. 48) represents the ixiain pulley, working upon a 
pin firmly fixed to the ^me of the anchor. B is a ball of wood 
through which the rope passes, and which is prevented fijom going 
nearer to the plough or drag by a moveable dip, o, being fixed 
upon the rope at any requir^ distance in ad^'ance of the 
plough. 3D represents a strong cast-iron shoe ; and when the hall 
jams up against it; it acts upon the lever B, setting at liberty the 
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anchoring arrangement, as shown by Fig. 49, and allowing the 
anchor to run on the required distance, by releasing its claws. 


Yig, 48.— PZaa of Campain's AneUr, idth Savage^s Impt&emeni^ So. 21. 



The steering (arrangement, also new, is shown by Fig. 48, F 
being a strong iron lever 3 feet long, attached to and turning upon 
the centre bolt of the fore-carriage at G, riding upon the h^-cir- 
cular bar H H, which rests upon the extreme points of the axles. 
At the end of this lever axe attached two pulleys, II, between 
which the rope is guided in the direction in which it is intended 
to steer the anchor. This adjustment is altered by means of a 
bolt through the lever, and any of the holes shown in the half- 
circular bar, and thus an angular direction to the travel of the 
anchor may be given without the aid of any additional rope. 
The ball is fully at liberty to leave the shoe for the return 
journey — of course the same arrangement is required at the 
opposite end. It will be observed that one of the many advan- 
tages over the old system is that the slack rope is left in the 
tock of the return journey, instead of being dragged sideways 
into the direct position by the strain of the tight rope at the 
opposite end causing the anchor to advance. 

The Jud^ of Hay-makers tried Aspinwall's Potato Planter, 
No. 1293, in a piece of deepish cultivated iGam. They found 
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it to work very fairly, and to deposit the seed very regularly, 
rarely missing the delivery of one potato, and in no case more 
than one, although the seed* was of various sizes. They recom- 
mended that a Sflver Medal be given to it 


Fig. 50 . — Section of AspinicatTs Poiato-plcmter^ No, 1293. 



Fig. 51 . — Plan ofAspinwaWs Poiafo-^Planfer^ No, 1293. 



A, in Fig. 50, represents a radial arm, of which there are seven, 
attached to a disc keyed on the main revolving axle of the im** 
plement, near the top part of which a strong sted nee^e is 
fixed, shown as empty at B, Fig, 50, 

Immediately he^d this needle is a guard to prevent the 
potato being displaced. The needle, by passing through the 
lower part of the hopper c, Kg, 50, which contains the potatoes, 
becomes firmly fiJed into one of them, as shown by D D, Fig. 50, 
VOIi. XI,— s" S. 2 Y 
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and is carried round to the x>oint Fig. 51 ; at this point there 
is a ^air of spring-roller jaws, Fig. 51, which disconnects 
the potato from the needle ; the tuber being liberated bj these 
jaws, as shown at H, Fig. 50, drops into the fmrow formed 
by the shares, a a, Figs. 50 and 51, the mould-boards, H, close 
the furrow and cover up the potato. 

The neck of the arm then passes through a narrow opening 
between the jaws to pick up another potato. It will be seen 
by the drawing that the hopper is made contracted at the 
bottom, so as to assist in firmly fixing the potatoes upon the 
needles. The implement as small and compact, but being a new 
invention may he open to improvement. 

The Royal Agricultural Society’s engineers tested two steam- 
boilers with considerable care; the first was No. 3641, by 
Davey, Paxman, and Co. The Society is well acquainted with 
it, and it has earned for itself a good reputation in actual work. 
It is a 6-horse-power nominal vertical boiler, with their patent 
water-tubes and tube-valves, having about 100 feet of heating 
surface. As it has never before been tried by them for duty, 
the engineers thought it would he interesting and usefiil to the 
.Society to prove its powers. The result turned out to be very 
high, viz., 11*26 lbs. of water at 212° Fahr., evaporated into 
steam at 212® per lb. of good Welsh coal. It was not, however, 
considered sufficiently new to be entitled to the Society’s medal. 
The other, No. 3726, by K. W. Hedges and Co., was a 4-horse- 
power vertical mnltituhular boiler; but the trial was unsatis- 
factory, not so much from the shortcomings of the boiler, as 
from the way in which it was managed. 

Brown and May’s Spark Catcher, No. 3853, was tested, at 
considerable pains, and found to be very efficient. It consists 
of an annular pan round the top of the chimney, which is filled 
with water, forced up from the boiler by means of a pipe and 
cock. The top of the chimney and the inner half of the pan 
are covered by a shallow domed cover, which reflects sparks, as 
they rise, on to the surface of the water. 

The objections to the apparatus are, that it entails another 
steam connection to the boiler, and a coupling which must he 
disconnected every time the chimney is lowered. The pan 
also must be cleansed periodically, and before steam is raised 
it can only be filled with water by hand. 

These requirements rendered it probable that the apparatus, 
if fitted to an engine, would seldom be properly attended to in 
actual practice. It was also considered that few stackyard 
fires are caused by sparks flying from the chimneys of portable ' 
engines. 
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XXIV . — Memorandum on the Adjustment of D^nomomOere. By 
Messrs. EAST02JS and AjffBEESOS^, Consulting Engineers to 
the Society. 

Dueikg the many years that the Royal Agricultural Society has 
used registering dynamometers, for testing the power required to 
work various implements, difficulties have from time to time 
arisen, in getting the instruments to record accurately and con- 
sistently with the laws which are supposed to govern their 
action. This has been even more evident in the communica- 
tions that have reached us from foreign countries, and from other 
Societies for whom we have made dynamometers similar to 
those used by the Royal Agricultural Sociel^'. 

The introduction at the Bedford and Taunton Implement 
Trials of the horse-dynamometer, the most complete and accurate 
instrument we have yet made, and which is fully described in 
the < JoumaV VoL X, 2nd Series, p* 680, induces us to offer 
a few remarks on the adjustment and use of dynamometers^ 
and the mode of determining their co-efficients ; and in doing 
so we must begin by stating how very much we are indebted to 
our Chief Engineer, Mt. W. E. Rich, for solving the difficulties 
connected with the use of these invaluable instruments, his great 
practical experience in the trial-fields, having given him a 
thorough insight into their peculiarities. 

The registering apparatus, as is well known, consists of a fiat 
disc, moved by a wheel, which measures the distance traversed ; 
the number of revolutions made by the disc is, therefore, in pro- 
portion to the distance passed over by the instrument. Across 
the face of the disc, and exactly in the line of its diameter, a 
small integrating wheel, as it is called, traverses, the wheel 
being at right angles to the disc, and kept in close contact 
with it by a spring, and caused to revolve by the friction of its 
periphery against the face of the disc. This wheel actuates a 
counter, and is connect^ with the spiing or springs through 
which the draught or diiving-power passes, so that the wheel 
moves from the centre of the disc towards its periphery, as the 
draught-springs yield under the power applied : and as the cir- 
cumference of a circle bears always a eohstant relation to ite 
diameter, it follows that^the farther the wheel is from the centre 
of the revolving disc, the faster it will turn ; but if the inte- 
grating wheel is adjusted so as to be exacfiy opposite the centre 
of the large disc when the springs are unloaded its distance from 
the centre, and therefore, also, its number of revolutions per 
revolution of the large disc, will increase in direct proportion 
with the strain appli^ and the revolutions of the large disc are 
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propoitiouai to the distance traversed, therefore the revolutions 
of the integrating wheel must be proportional to the distance 
mtdtiplied by the strain ; in other words, the space passed over 
and the strain are multiplied together, and appear as figures 
on the integrating counter, which represent the work done in 
foot-pounds or any other units. 

To arrive at the numerical value of the particular measure 
required, it is necessary to multiply the numbers appearing on 
the counter by a co-efficient, which will be different for different 
springs* To obtain these co-efficients, the instrument — being in 
perfect order, newly cleaned and oiled, every part working freely 
-*-is placed in its working position, the springs being unloaded, 
and the integrating wheel set exactly over the centre of the disc, 
so that turning the latter will produce no effect on the former. 
And here comes the first difficulty, namely, to determine when 
the springs are completely passive ; for, when they are nearly 
free from strain, the smallest pressure will move them a little 
either way, where they will remain, unable to overcome the 
friction of the machine. An experienced operator with a small 
machine can find the zero-point readily by easing the springs 
backwards and forwards, and bringing &em to rest by degrees ; 
but in heavy machines the best plan is, by means of a pinch-bar, 
to ptOss the springs over, fost one way and then the other, 
marking the points to which they spontaneously return, and 
then adjusting the’integrating wheel to the exact centre of the 
disc, when the springs are set half-way between the two points 
so found. 

The integrating wheel being adjusted, and the counter set to 
zero, or its reading noted, a known weight is put upon the 
springs, either by means of a bell-crank lever, or by hanging 
the instrument up in a crane; in which latter case the weight 
of the draw-bar, and any other part that tends to affect the 
springs, including, generally, part of their own weight, must be 
ascertained, and considered added to the load. The measuring 
wheel is then turned round till it represents any distance, say 
300 feet, passed over, after which the indications of the counter 
are noted. This should be repeated two or three times, the 
springs being relieved of their load each time. The load should 
then be increased, and, after another run of 300 feet, the counter 
should again be noted. A third or fourth run, or more, with 
increased ' loads should then be made, the greatest loads being 
kept well within the limits of elasticity of the springs. 

The restdts obtained should be treated in the following 
manner :-:-The several loads should be set off to scale on the 
^base-line of , a diagiram, like Fig. 1, as oy, and ordi- 

nates raised on which should be set off the corresponding mean 
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Figs. 1-3 . — Diagrams constructed for (^taming Coefficients of the 
new Dlough Dgnanomder, 



iadications of the counter, as n, and g ; then, if the machine 
is perfect, the line joining the ends of the ordinates would he a 
strmght Une, and if produced would pass through o, the zero- 
point of the base-line. Assume that it does so, then taking anj 
one of the trials, say the third, the work done in foot-pounds 
will be 
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that is, the indications of the counter g, multiplied by the co- 
efScient C which we are in search of, whence 

rt ___ Z lbs* X 300 ft, 

0 

and any of the other trials will give the same value to C, 

Having determined <7, if we know the distance d, travelled 
over hy the instrument, and in any experiment the reading^ of 
the counter, say J?, we get the mean draft at once hy the equation 

^ d 

But it frequently happens, especially in inexperienced hands, or 
if the joints of«the instrument are loose, or from the elasticity of 
the frame, or if there is an initial strain on the springs, or from 
some or all these causes, that the line joining the ordinates 
does not, when produced, cut the Base at hut within or 
beyond it, and the tops of the ordinates themselves are not 
exactly in a line : in that case draw a line, as in Fig. 2, through 
the tops of the first and the third ordinates, it will cut the base 
at o"; take next the second and third, it will cut the base at o'", 
and so on, combine all the ordinates, and draw the best mean 
straight line through them, and finally raise a new ordinate at 
0, and measure its mean height, which will represent the error 
of the instrument ; because if a line be drawn through its 
extremity parallel to the base, the ordinates measured from $f 
will he nearly in proportion to their distance from o ; that is, 
the indications of the counter with os, deducted in each case, 
will be proportional to the loads on the springs. 

If the mean of the diagonal lines through the ordinates cuts 
the base-line inside the triangle, as in Fig. 3, then the ordinate 
o s must be measured downwards, and add^ to the reading of the 
counter. A little consideration will ' show that the co-efiicients 
of error, as we may call o s, must vary with the distance tra- 
versed hy the instrument only, and not with the strain on the 
springs. ^ If the error arises from looseness of joints, it is plain 
that the integrating wheel may move a little before the springs 
come into play, and revolve slowly the instrument moves, 
recording^ work, though none is done ; and, therefore, the 
counter will indicate too much, so that the correction must he 
denoted : but the joints, having once taken their bearing, wffl 
yield no more, however much the spring is strained, and there- 
fore the amount of error will not depend on the strain on the 
springs.^ Again, if there is initial strain on the springs, tliie 
integrating wheel will remain immovable, recording no work^ 
though work is done, until the draught applied exceed that 
stram, when it will coihmence registering ; hut it will count 
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little, and lienee the correctign must be added : and here again 
the deficiencj will be augmented bj the distance passed through, 
and not bj the total strain put upon the springs. It follows 
that the co-efiScient of error, J, must be multiplied by the 
distance passed over to get its total amount, and the general 
equation for the wort done will be 

Work done ~ d= x d) = x d 
where € = co-efiBcient of work 
h sz ,, error 

n = indications of integrating counter 
d distance run 
h = weight or strain on springs. 


The mean value of h per unit of distance is ascertained from 
the diagram thus : — ^Let x be the correction for a distance 
of y feet, then 


that is to say, the co-efficient h per unit of distance is found by 
dividing the mean value, of ordinate o s, by the distance 
run in making the trials. Therefore 


hx d 

and from that 



ar X d\ 

y ) 


work done in foot-pounds, 



k K d 

a X d 
n ± - — 


If an instrument is in good order this equation will give 
almost identical values of C for all the trials. 

If there is no error, 

X - Of and C - — 

n ^ 

the equation first given. 

In using spiin^jmamometers, whether rotatory or traction, 
it is necessary" to test the co-efficients frequently, because the 
springs are liable to take a set. The joints get worn, and the 
integrating wheel wears smaller. The disc should also be kept 
off the integrating wheel when not actually used to register, 
because, as the wheel plays backwards and forwards across its 
face, as long as the instrument is being drawn along, it is apt to 
wear into fiats, and so |et out of shape* 

In Fig. 3, a case, which actually occurred in practice with the 
plough-dynamometer, is worked out. The following were the 
mean re^ts of the trials 

XiOad on Springs. Uesn Beading of Distance. 

705 lbs 159-7 .... 192 yards 

593 „ ^ .. .. 129-3 .... 192* „ 

360 „ .... 68-5 .... 192 „ 



688 Alemoranium on the AdjuetmeM of Dynamometers. 


On plotting these data it is at^once apparent that the line 
joining the ordinates is very nearly a straight line, but it cuts 
the base within the zero-point, and hence a correction, 0^=31, 
must be added to each reading for a distance of 192 yards^ or 
0’1615 per yard- 

Work done, therefore, is, say for the first trial, 


705 Ihs, X 192 yds.,x 3 ft. = (7(159-7 + 31) = foot-pounds. 


Then from 1st trial 0 = 


705 X 192 X 3 
190-7 


» 




2nd „ 


^ _ 693 X 192 X 3 

^ leiFs 


o-j ^ _ 369 X 192 X 3 
3rd „ C ^ 


= 2129*46 
= 2130-78 
= 2136-21 


2132*15 mean. 


Results which, it will be seen, agree very well together. ^ 

The general equation for the^ springs is: — ^Work in foot- 
poundsrs 2132 (reading of index+0-1615 X yards). 

We may remark that plain qpring-links, and the digrams 
traced by the dynamometers, are capable of giving very limited, 
and frequently very deceptive, information. They are only 
useful in indicating the maximum and mini m u m pulls, or excep- 
tional ejBForts at particular places. It is almost impossible to 
calculate the mean draught from a diagram, owing to the exces- 
sive waviness of the line ; and it is not easy to note the extreme 
positions of the index of a spring-link, on account of the quick- 
ness of the motion. On the other hand, the inte^ating counter 
can he specially noted between any two points of a run, and the 
mean pidl deduced from it. It is found that the measuring- 
wheel records the distance passed over very accmately, and it is 
always better, in working out the results, to assume that the 
distance ^recorded by the measuring wheel is correct, though it 
may differ from the actual distance ; because if there is any slip, 
there is also a corresponding reduction in the integrating counter. 

We need hardly observe, that the values of C and 5 may be 
obtained from any two trials, by solving them as simple equations 
with two unknown quantities. 
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1874 TuEsisBrnL, Major Picton, Etceniiy Abbey, Bridgend, South Wales. 

1845 *XcBZOSB, George, Brampford Spdoe, Exeter, Devonshire. 

1871 ^Tebseb, Jabez, Saddon, SuntingdonsJnre. 

1871 ^WakefieEiD, William H., Kendal, Westmordand. 

1870 Welby, Wiluam Eabie, MP., Newton Souse, FoJkingham, lAncolnshire. 
1870 , Whixeheao, Chables, Farming Souse, Maidkme, Kent. 

1866 I^Wilson, Llent-Colonel Puller Maitland, Stowlangtofi Sad, Bury 

St. Edmunds, iSu/o2&, 

1865 j*WiLSON, Jacob WoocBiom Manor, Morpeth, Northumberland, 

1875 i*WoBSLEr, W. Cayley, Sovingham, York. 


Stmtax^ anl) ClTttor. 

H. M. JENKZKS, 12, Sanover Square, London, W. 

ComuUing Chemist— Dt. Augustus Voelcker, P.EB., 11, Salisbury Square, E.O. 
Consulting Botanist— W . Cabbuthebs, PJ8.8., F.LB., British Museum, W.C. 
Consuming Veterinary Surgeon — Beabt Simonds, Bouat Vet&inaru . 
CbSege, N.W. 

Consuming Engineers — & Andbesox, The Grove, S(nMwark Breet, , 

iSaedwawi— Thomas Gibbs and Co., Comer ofSdlfmm Breed, PieeadiBg, W. : 
Ptt52«3^r-JoHN Murray, 50, Albemarle Street, W. 

Bankers— Tsu London A2?d Westmensteb Bans, B. James's Square Bramsh,' 

* Tbbso Members of Conncii wbo^ names are prefixed 1& an asterisic zetira bx 
lOiaiida in J^y^ bat are eligible for re-election in May. 
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STANDING COMMITTEES FOB 1875. 


;jp{nan« Csmmttttt. 

Kingscote, Colonel (Ohainnan). Daties, D. B. 

Bbippobt, Yisconni. Bandell, Chables. 

Booth, T. 0 , 

Commtttee. 

The Pbesisset. Cahtbelzi, C. S. 

Chairman of Bmance Comndttee. Gibbs, B. T. Bbandbete. 


Sinumal CoimmtUt 

Bent, J, B. (Ghninnan). 31 ilwa5d, Bictlabd. 


Cathgab^b Bari 
Vbbnon, Lord, 

BEsmsIiEF} tJa 
ETosenhsj 0 . Ween. 
JossB , J, Bowen. 
Eingsoote, OoloneL 


Btbley, M. White. 
Welby, W- E. 
Wells, W. 


Wilson, Jacob. 


Cfjemual Committee. 

Wells, William (Chairman). Lawes, J. B. 

Bedfoeb, I^kedK Haetin, J. 

YoELCEEs, Br. A* 
Wakssteld, W. H. 
Welby, W. E. 
Whcieheai), Cbables. 
Wilson, Jacob. 


liiOHFiEiiD, Earl of. 
Yebnon, Lord. 
Bent, J, B, 

Eyans, John. 
Hoskyns, C. Ween. 
Jones, J. Bowen. 


Sotantfal Committee. 

Whitehead, Chables (Cfaaiman). Jones, J. Bowen. 

Yesnon, Lord. Tore, John. 

Bent, J. D. Tcbnbb, Jabez. 

Edmonds, W. J. Yoelcber, Br, 

Gibbs, B. T. Bbandrsxh. Welby, W. E. 

Hobkens, 0 . Wren. Welm, W, 


VtUtimts Committee- 

Eqerton, Hon. Wilbbaham (Chairman). 

Bbhkport, Yiscoimt 
CathcArt, Earl. 

Booth, T. O. 

Brown, Professor. 

Gibbs, B. T. Brandbete, 

Bjngscote, Oolond. 

Csatmittn 


Bridboet, YisoDxmi 
Booth, T-O. 

Bowly, Edward. 
Best,J,B. 

Bbucs, Joseph. 

Evans, John. 

Gibbs, B. P. Brandbbxh. 

M IriFBTjfc V J Ja 

Horleit* Thomas. 

Leeds, Bobebt. 

I^nnjsAY, Coldnel Loyd. 
HaoIntqsh, B. • 
Haetin, J. 


Lindsay, Colons Loyd 
Milwahd, B. 

Pole-Gell, BL Ohandos, 
Bidley, H. White, 
SiMONDS, Prdessor. 
Wells,. William. 
WnsoN, Jacob. 


Hasfen, B. H. 

Hilward, Bichabd. 
Pole*GsiL H. Ohasdos, 
BandeUi, Oharleb. 

Bidley, H Whu*. 

Bigdsn, William. 

Ba^y, G. H. 

Turner, George. 
Waroteld. W. H. 

Wilson, Colond. 

Wilson, Jacob. 

The Stewards of lave Stock 
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Bocxm, T. 0. (Chainnan), 
Bbidpobt, Viscount. 
Vbenon, Lord. 

Asios, 0. E. 

CkNTBELU, OhaS. S. 
Bpmoxdb, W. J. 

BvA2fs, John. 

Gibbs, B. T. Bbandubth. 
HeusleT; J. 


{mplement Committee. 

Hobley, T. 

Hobnsbt, Biceabb. 
Hoskyns, 0. Wben. 
Jones, J. Bowen. 

Leeds, Bobebt. 

ISl^iABTXN, J. 

Mabfen, B. H. 

HhiWabd, B. 

BaNBELL, rjffATty.taa . 


Banbohe. B. G. 

Sandat, G. H. 

SsnDYTUEWOBXH, JOSEPH. 
Tcbneb, Jabez. 

Welby, W , Bable. 
Whtcebead, Chables. 
Wilson, Jacob. 

The Stewards of Imple- 
ments. 


^eneeaX Caunton Committee. 

Penny, T. 
Pole-Gell, H. C. 
Bandell, Chasles. 
Bansome, B. C. 


Wynn, Sib Watees W. 

Barf. (Chaiiman). 
Bediobd, Duke of. 
Cathcabt, EarL 
Fowls, Bari of. 
BRnspoBfr, Viscount 
Cbesbav, Lord. 
VsBNON, Lord 
Baenett, Cbables. 
Booth, T. 0. 

Bqwly, Bdwabd. 

Belt, J. S. 

Gakthell, Cables S. 


Davies, D. B. 

Dbitce, Joseph. 

Baston, B. 

Easton, W. 

Edhonds, W, j. 
Gibbs^B. T. Bbandbeth. 
Hemsusy, j. 

Hobksby, Bzchabd. 
Enollts, j. E. 

Leed^ Bobebt. 
Lettbell, Colonel. 
Maspen, B. H. 

Melwabd, Biceabd. 


Bidlbt, M. W. 
Shuttlewoeth, Joseph. 
Taylor, P. 

Tueneb, G. 

Tubneb, Jabez. 
Wasefield, W. H. 
Wells, William. 
Whitehead, Charles. 
Wilson, Jacob. 


Contrattif Committn. 


Bbxdpobt, Viscount. 
VmoroN, Ltwd, 

Altos, 0. E. 

Boots, T.O. 

Gibbs, B. T; BsAimBErH, 
Hobley, T. 


Hobnsbt, Bxchabd. 
Milwabd, Biohahd. 
Bandell, Charles. 
Shuttlewobth, Joseph. 
Wilson, Jacob. 


Committee of Seleetion. 

Kzngscote, Colonel (Chairman). Mjlwabd, B. 

Cathcabt, Earl. Bandell, Charleis. 

BaiDPOHr, Viscount Wakefield, W, H, 

Dent, J. D. Wells, William. 

Egeeton, Hon. W. Whitehead, 0. 

And the Chairmen of the Standing Committees. 


CliticattQn Committee. 

Bedford, Duke of (Chairman). Ezngscote, Colonel. 

Acland, Sir T. Dyke, Bart. SIacIntosh, David. 

Lopes, Sir Massey, Bart. Toelckeb, Dr. 

Bent, J. 3D. Wells, Wiluam. 

Jones, J. JBowen. Whitehead, Chables. 

Cattle ®Xague Committee. 

The whoub CJodnctl. 


*** PB3KCDKST, Tbustees, and Vice-Pbesidsnts azB Members ex 
of ail Committees. 
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Sgrtraltural of 0nslan3}* 


GENERAL MEETING. 

12 , Hanover Sqvase, Trussdav, December 10th, 1874. 


BEPORT OP me CX>U3!3'CIL. 

TjSffi Council* of the Royal Agricultural Society have to report 
that, daring the year 1874, the number of Governors and 
Members has been increased by the election of 3 Governors and 
349 Members, and. diminished by the death of 5 Governors 
and 143 Members, the resignation of 174 Members, and the 
removal of 39 Members by order of the Council* 

The Society now consists of : — 

78 Life Governors, 

56 Annual Governors, 

1994 Life Members, 

3843 Annual Members, 

' 11 Honorary Members, ^ 

mahing a total of 5982. 

The changes which have taken place in the Council since the 
election last May have been unusually large. They have been 
caused by the deaths of Sir Harry Stephen Meysey-Thompson, 
Bart, a Trustee of the Society; the Earl of Egmont, a Vice- 
President of the Society ; Mr. J. Wells, of Sooth Ferry, Howden ; 
Mr. James Webb, of Radbury, Pershore^ and Mr. N. G. Barth- 
ropp, of Hacheston, Wickham Market ; Members of Council of 
the Society ; and by the resignauon of Viscount Hill, a Vice- 
President of the Society. 

The death of Sir Hany Stephen Meysey-Thompson calls for 
more than a simple record on the part of the Council, of which 
he ws^ an an original Member. As Mr. H. S« Thompson, of 
Kirby Hall, York, he succeeded Mr. Posey as Editor of the 
Societ/s ‘ Journal,* and as Chairman of the * Journal * Committee. 
He was for mafiy years a Trustee of the Society ; and filled the 
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office of President in the year 1866-67. His writings in the 
Society’s * Journal ’ admirably set forth the lessons which may 
be drawn from the facts revealed by chemistry and statistics, 
combined with those obtained by agiicnltuxal practice ; and his 
interest in the welfare of the Society was apparent , on every 
important occasion. The Council, in expressing their deep 
regret at the loss of the highly valued services of their lamented 
colleague, refer the Members of the Society to the memoir of 
him, published in the last number of the ‘Journal,’ for which 
their ex-President, Earl Cathcart, has earned their warmest 
thanks. 

The vacancies thus created in the Council have been filled up 

follows : — CoL Eingscote has been elected a Trustee in the 
place of Sir HL S, Meysey-Thompson ; the Duke of Bedford 
has been elected a Vice-President, in the room of the Earl of 
Egmont, ami Mr. W. Wells in the place of Viscount Hill ; and 
the following gentlemen have been elected Members of the 
Council:— the Earl Spencer, E.G., of Althorp, Northampton- 
shire ; Mr* J. Martin, of Littleport, Ely ; Mr. H. C. Pole-Gell, 
of Hopton Hall, Wirksworth ; and Major^Picton-Turbervill, of 
Ewenny Abbey, Glamorganshire. 

There are still two vacancies on the Council, which will pro- 
bably be filled up in February. 

The half-yearly statement of accounts to the 30th June, 1874, 
has been examined and approved by the Society’s auditors .and 
accountants, and has been published for the information of the 
Members in the last number of the ‘Journal.’ The funded 
capital has since then been reduced by the sum of 3000/. New 
Three per Cents., which have been sold out to meet, the 
deficiency in the receipts at the Bedford Meeting. The funded 
property of the Society is now 21,112/. 7s. 8d. New Three per 
Cents., and the balance in the hands of the hankers on the 
1st instant was 1564/. 5s. lid. 

More than 370 implements were entered for trial at the 
Bedford County Meeting in 33 Classes as follows : — 135 Drills 
in 12 Classes ; 105 Horse-hoes in 5 Classes ; 16 Manure Dis- 
tributors in 2 Classes; 19 Waggons in & Classes; 74 Carts 
in 8 Classes; 7 Movable, Huts in 2 Classes ; and 15 Entries for 
the Special Prize for the best Guard to the Drum of a Thxesiiiug* 
Machine. ** 
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A very exhaustive report of the trials, with concise descriptions 
of the Prize Implements, has been written by Mr. G. Pnrves 
Smith, and published in the last number of the ‘Journal.’ This 
report is elucidated by numerous tables of the Dynamometrical 
and other results, including the points awarded to the several 
implements by the Judges, and a large number of illustrations 
of the most prominent mechanical novelties. 

The immense number of Prize Implements rendered their 
special exhibition, on the plan that was first tried at Hull last 
year, particularly acceptable to those who were desirous of 
purchasing implements in those classes, as the task of compari- 
son would have been exceedingly laborious if they had been 
scattered though the longest range of Implement Shedding which 
has ever been erected in one of the Society’s Show-yards. 

The Show of Horses at Bedford was also the largest which 
has hitherto been held under the auspices of the Sociely: ; and, 
although larger numbers of cattle and of sheep have occasionaily 
been entered, tbe Show of Live Stock, as a whole, accorded with 
the Show of Implements, in being the most extensive in the 
records of the Society. 

The competition for Lord Charles Russell’s Cup, value 50f., 
with a purse of 50 sovereigns, and the Society’s second prize of 
50f., for the best-managed farm in Bedfordshire, was exceedingly 
close, and excited great interest in the county. The report on 
this competition, written by Mr. G. H. Sanday, one of the Judges,, 
has also been published in the last number of, the ‘Journal.’ 

The Council reported to the Annual Meeting, last Ma^, that 
they wished to increase the usefulness of these <competitions, 
especially with a view to obtaining, for publication in the 
‘ Journal,’ more complete descriptions of the best examples of 
.fann^management in the locality in which the Country Meetings 
are held. They, therefore, made known last July the prizes land 
conditions of the competition in connection with the Taunton 
Meeting, and fixed October 31st as the last date of entxy. They , 
offered, a first prize of 50f., and a second prize of 25f., in each of 
the three following classes: — (1) Hill-farms, (2) Daiiy-fanns, 
and (3) Panns not qualified to compete in either of the fore- 
going classes. Two hiU-fmms, three dairy-farms, and twelve 
farms in Class 3, have been entered to compete for these prx^s, 
and, the Judged have already made their first tonr of inspection. 
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The Prizes for Live Stock to be offered by the Society at the 
Taunton Meeting, next year, amount to 3165Z. The list includes 
extra classes for ponies, as well as for Exmoor, Dartmoor, and 
Somerset and Dorset homed sheep. 

The Taunton Local Committee have added to the Society’^ 
Prize-sheet, offers of Prizes for Devon Long-woolled Sheep, 
Butter, Cheese, and Long Wool. 

The Council have appointed a Special Committee to revise 
the list of Judges of Stock and Implements. 

The implements to be tried at Taunton, next year, are those 
connected with the hay-harvest, and include mowing and hay- 
making machines, and horse-rakes, as well ^as machines for 
drying hay in wet weather, sufficiently economical for practical 
purposes. In accordance with the recomioendation of the 
Judges at Bedford appointed to test the inventions enter^^to 
compete for the Special Prize for the best Guard, or appliance, 
to the Drum of a Threshing-Machine, for preventing accidents 
to the people employed, the Council have added to the Taunton 
Prhse-sheet two separate ptizei^ one for the best Guard to a 
Threshing-Machine, and the other for the best combined Guard 
and Feeder. 

L^ June the Council represented to the Lord President of 
the Privy Council that, in order to deal efficiently with the 
whole question of the contagious and infectious diseases of 
animals, there was urgent need of such regulations as were 
recommended by them in December, 1872 ; but that, as several 
of those recommendations would require the sanction of ParlisK 
ment to enable them to be put in force, they made some less 
extensive recommendations in view of the pressing necessity of 
dealing immediately with the then renewed outbreak of foot- 
and-mouth disease. The Privy Council, in the course of that 
month, issued orders having special reference to that disease, 
which, in their general scope^ coincided with the recommenda- 
tions of the Council. 

The Council regret that up to the present time they have had 
no means of obtaining any information as to the effect of the 
Orders of Privy Council in checking the progress of disease^ 
and they have therefore resolved to make application tp the 
Qiaixman of Quarter Sessions in each county, to furnish £rpni 
time to time, any information in their power ;&om tte mpoota 
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of their inspectors with regard to the working of the Orders 
in Council, and their effect in checking spread of disease, or 
otherwise. 

The Council have the gratification to announce that their 
repeated representations to the Peruvian Legation, either 
directly or through the* Secretary of State for Foreign Affairs, 
as to the unsatisfactory basis on which the guano trade has 
hitherto been conducted, have now met with a favourable 
reception by the Peruvian Government. Three bills have been 
laid before the Peruvian Congress, having for their object the 
sale of guano by standard analysis, as die Council have from 
time to time recommended. The immediate cause of this action 
on the part of the Peruvian Government was Dr. Voelcker’s 
report on 13 samples of Peruvian guano, which had^ been 
forwarded to the Council, for analysis and report, by the Lords 
of the Admiralty, through the Foreign Office. Dr* VoelckerV 
analysis and report were forwarded to the Secretary of State for 
Foreign Affairs, and by him communicated to the Peruvian 
Government, by whom they were ordered to be translated and 
published in the Official ^ Journal together with a letter signed 
by Lord Cathcart, on behalf of the Council. The bills that 
have since been laid before the Peruvian Congress axe apparently 
bai^ on those documents ; and the Council sincerely hope that 
the proposed alteration of the basis of the guano trade will soon 
become an accomplished fact. 

A farther communication has been forwarded firom the 
Secretary of State for Foreign Affairs, enclosing a despatch jfrom 
Mr. Marsh, Acting Consul-General at Lima, which intimates 
that some restrictions may probably be placed ujkm the manu- 
facture and trade in Nitrate of Soda, in the shape of increased 
export duties upon that article. The Council have expressed 
to Lord Derby a hope that the Foreign Office will remonstrate 
strongly against any such restrictions, as being likely to interfere 
very seripnsly with one of the most valuable sources of artificial- 
manure at present available. !n alluding to this matter the 
Council have to remark that they are much indebted to the 
Secxetaiy of State for Foreign Affairs for his great courtesy in 
forwarding to them the information on this subject, and for the 
active part which the Government have taken in endeavouring 
to^have the guanb trade placed upon a satisfactory footing. 
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The analyses of cakes, manures, and other substances, made 
bj Dr. Voelcker, for Members of the Society, during the year 
ending November 30th, 1874, were 648, a slight decrease from 
the preceding year, but still far in excess of those of some 
previous years ; and the Council have good reason to believe, 
th^t the action taken by their Chemical Committee in publish- 
ing’ the Quarterly Beports of cases submitted to their notice, 
has had a salutary effect in reducing the number of inferior 
articles sold to their Members. The pricipal cause of complaint 
now arises in respect to cakes made from linseed not thoroughly 
screened. 

With regard to the competition for prizes for potatoes that 
will resist disease for three years in succession, in twenty 
different districts of the United Kingdom, the Judges appointed 
to inspect the growth of the six varieties of potatoes which were 
entered for competition, and planted in trial plots in twenty 
different places in England, Scotland and Ireland, have reported 
, that none of the varieties have resisted the potato disease. 

A Special Committee has been appointed to take into con- 
sideration the Society's Charter, aiid to suggest what alterations, 
if any, are advisable to be made therein, for the purpose of 
bringing Members of Council into more frequent communica- 
tion with Members of the Society. 

Some important suggestions having been made by Members 
of the Society at the General Meeting held in the Show-yard at 
Bedford, they were referred to a Special Committee. On the 
report of that Committee upon those suggestions, the Council 
have resolved as follows : — 

As regards Mr. Thos. Chambers’ letter respecting the Trials of 
Implements : that the Stewards of Implements and the Honorary 
Director should consider before the Council Meeting in June, 
whether any Programme of Trials can be arranged, indicating 
about what day the trials of particular classes will commence, 
so as to enable Implement Exhibitors and Members of the 
Society to attend those trials in which they are interested ; and, 
that the same be published in the Programme of the Counfry 
Meeting issued to the Members of the Society. 

In reference to Mr. Thos. Willson’s suggestions, the -Conncil 
are of opimon that the election of Members to replace those who 
retire by rotation should be left entirely to £he Members of the 
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Society, wHo shall vote either in person or by proxy, and that 
the Special Charter Committee have power to propose in May 
revised Bye-laws for that purpose. 

As respects Mr. Fawcett’s suggestions, taken in order, the 
Council have resolved : — 

(i.) Tliat as there is only one large show in England which takes place 
before that held by the Royal Society, viz., that of the Bath and 
West of England, it should be arranged that Judges who act there 
^onld not act at the Royal Show in Classes of the same kind of 
stock. 

(iL) They beg to call attention to the fact that instmctions are always 
given to the Judges to hear in mind the objects of the Society, viz., 
the enoour^ement of good breeding animals; and they woold 
' farther remind Mr. Fawcett and the other Members of the Society 
of the conditions attached to Prize-takers in the Female CSai^es. 

(iiL) The Conndl think this suggestion impossible to carry out, hut axe 
of opinion that the complete Catalogne should he placed In the 
Judas' hands. 

(iv., V., vL) With reference to the appointment of Judges, the Council 
Gonsid^ that, while the Society endeavours, by applying io local 
Societies as well as to its own Members^ to secure continually new 
and efficient Judges, Mr. Fawcett's suggestions would not asdst 
them in their eSbrts. But they think it advisable that the Society 
should continue its practice of securing, as far as practicable, that 
not more than one of the three Judges i^ould have acted at the 
Show of the previous year in the same Classes of Aunnals. 

(viL) As to the ages of animals exhibited at the Society’s Shows being 
calculated up to the 1st of July, the Council thmk that it is a 
subject worthy of consideration wheth^, after due notice^ the date 
should not he altered to the Ist of Januazy in each year. 

The Education Ghaut for the current year has been increased 
to the sum of 500/., for the purpose of canying out the exami- 
nations for Scholarships, to be held by pupils of Middle-Class 
and other Schools, on the plan reported at the last Annual 
Meeting. The examinations were held on the 17fh and 18th 
November, two candidates having beeh entered from the Baiford 
Middle-Class Public ^School, and twenty-seven feom the Surrey 
Comaigr School at Cranleigh. 

# wholarships of the value of 20/. each, tenable for one year, 
have been gained by the following candidates : — 

William Henry Richmond, Surrey County School, Cranleigh. 
Hubert NichoUs, Surrey County School, Cranleigh- 
Walter Gardiner, Beds. Middle-Class Public SchooL 
The Council are satisfied with the success of this first Exami- 
nation and witbsthe encouraging nature of the reports of the 
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Examiners, and they trust that an increasing number of Candi- 
dates will be sent up from other Schools at the next Examina- 
tion. The Council wish to call the attention of the Members 
of the Society to this scheme, and to request them to bring it to 
the notice of the public schools of their respective localities. 

The Education Grant has been renewed to the same amount 
for the year 1875, to enable both the senior and junior scheme 
of examinations to be continued on the same basis as this year. 

By order of the Council, 

H. M, Jenkiks, 

Secretary^ 



( ••• V. 

xm ) 


MEMOSAimA. 


Aimssss OT IiBETSBS.— Thft Sodei 7 *s ofSee l^ing sitoated in the postal district dedgnated by the 
letter W* members, in their correspondence witb the Secretary, are requested to snl^oin that 
letter to the nsoal address. 

Gskekai IkfsEnKO in London, May 22, 18?5, at 12 o’clock. 

MsEXiHG at Taunton, Jidy 12th, 1875, and Ibnr ibUowing days. 

OzKsiUL MsExmo in London, December, 1875. 

Monxhlt CouKcm (for transaction of bosiness), at 12 o’clock on the first Wednesday in every month, 
exciting Jannuy, September, and October: open only to Membezs <r [ Gotincil and Goyemors of 
Gie^ety. 

Ai)JOiJHni i E»m,-~The Goundl adlonm over Passion and Easter 've^ vben those do not 
include the first Wednesday of the month; from the first Wednesday in August to the first 
Wednesday in Hovemher; and from the first Wednesday in December to the first Wednesday In 
Bbbroaiy. 

Osncs Homs.— 10 to 4. On Saturdays, Ihsn the Conndl Meeting in August until the Coondl 
Meeting In April, 10 to 2. 

Diseases of Cattle, Sfaem, and FIgSd— Members have the privilege of amlying to the Veterinary 
Committee of the Society, and of sending animals to the Boyal vetertmoy College on the 
same terms as if they were snbsecibcxB to the GoIli^f& 7 -(A statemeot of these pxivilQges will be 
found In thfa A^endix.) 

CtaEXiCAL ASA£XsiB>--T!ie privileges of Chmdcal Analysis eqjoyed by Members of the Sodety will 
be found stated In tids Append^. 

Botaeigal PamLEGES.— The Botanical Privileges erijoyed by Members of the Sodety will be found 
stated in this Appendix. 

SmsmxrTxoKS.— 1. Annual— The subscr^tion of a Governor is £5, and that of a Heniber £1, due in 
advance on the 1st of January of each year, and becoming in axxear if unpaid by the 1st of 
June. 2. For life^— Governors may compound for their subscription for fhtnre years by 
at once the ston of £6D, and Members by paying £10. Governors and Members who have paid 
their subscription lor 20 years or upwards, and whose subscriptioDS are not in arrear, 
may componnd tor futore aimnal subscriptions, that of the enzxent year inclusive, by a single 
payment of £25 for a Governor, and £5 tor a Member. 

PATVEinB.— Subscriptions may be paid to the Secretary, in the most direct and satisfactory manner, 
dther at the Office of the Society, Ho. 12. Hanover Square, London^ W., or by means of post.^ 
office orders, to be drained at any of the prindpal post'Offices throu^ut the kb^dom, and made 
payable to him at the Yere Street Office, London, W.; bnt any cheque on a banker'a or any 
other house of businea in London will be equally available, if made payable on demand. In 
obtaining post-office orders core should be taken to give the postmaster the correct initials 
and surname of the Secretary of the Sodety (H. M. Jenkms), otherwise the payment 
will be refiiaed to him at the post-office on whidi sndx order has been obtained; and when 
remitting the money^ndets it should be stated by whom, and on whose aocount, are sent. 
CSieques should be made payable as dnfts on demand (not as bills only payable after tight or a 
certain number of days wer date), aird tirould be drawn on a London (not on a local oonntry) 
banker. When payrmat is nude to the London and Westminster Bank, SL Jamesh Square 
Branch, as the bankers of the Sadeiy,itwiU be desliable that the Secxetaiytimuld be advised 
by letter of smh payxnenVin order that the entry in the banker’s book maybe at once iden- 
iffied, and the amount posted to the credit of iheproper parly. No cdn can be xemitiedly post, 
unless the letter be le^stered. 

New Mevbebs.— Every candidate tor admktion Into the Sodety must be proposed by s Members 
the proposer to in writing the full name, usual place of residence, and post-town, of the 
candidate^ either at a Council meeting; or by letter addressed to the Seoetaiy. FteaOB of Pj^sal 
mhy be obtained on apphcation to the Secretary. « 


Members may dbtain on apidlcafiia to the Secretary C(p3es of an Abstract tif the Charter 
and Bye4awa;of a Statement of the General Ol^ts, ftc., of the Sodefy, of Gbendeal, 
Botanii^ and Veletinaiy Ftivti^Ees^ and of other pitoted papers axmected with 
departmeiits the Sode^a business. 
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BlBTEIBUnOJr OF MEMBERS OF THE SOdETT AJTD OF MEMBERS 

OF COTOfdL. 


Daxaxfis* 

OommEs. 

Numbeb 

OF 

MpwHg-aa. 

IS 

Conycu. 


Durham 

91 .. 

1 

A. 

yOBTHUMBERLAISn .* 

129 .. 

2 


YoBKSHmE — N obthI 


Q 


jkSTD East Bxnmsj 

IcJ .. 

O 


403 

— 6 



78 .. 

2 


Cambrtdgeshikr •• 

87 

1 


Essex .. .. .. 

113 .. 

1 


HRRTFOHDSHjiaE » .. 

lie .. 

1 

% 

HuimKonoKSHXBE .. 

42 .. 

2 


Hobexhuc .. .. •. 

160 .. 

2 


StTTOLK .. .. .. 

153 .. 



k 

749 

1-11 

i 

1 


COBKWALL .. .. 

1 

41 

1 


Dptokshoie .* 

95 .. 

3 

a 

DoRsaEncsHiSE .. .. 

60 .. 

1 


WTTiTiaaHyi^mn'P 

12S .. 1 

2 


Wjltshzbe •• 

106 .. 1 

1 

1 

1 

429 ! 

1 ' 

*”■ 7 i 


T1 brby sm tuB .. *. 

, - 

2 


IiEICBSIEBSHlBB #• 

103 .. 

1 j 


XiXHCOLHSHIBE . . •• 

217 .• 

2 

2). 

Kobtsamttoqisbibe 

110 

1 


Koitinghahsrise .. 

136 .. 

2 


Ru^niAxnfiBrsB .. 

17 



Wabhiceshibib 

' 

157 .. 

1 



828 

— 9 


Me mb e rs op Con«ciL. 


Lord Eslington. 

I/M. White Ridley; Jacob 
j\ Wilson. 

/Earl Cathcait, t.p. ; T. C. 
\ Booth; G. H. Sanday. 


ilDnke of Bedford, vj, ; 0. 
It Barnett. 

J. Martin. 

D. McIntosh. 

J. B. Lawes. 

Jabez Turner ; W. Wells, vjp. 
EarlofLeicest^; Robert Jjeeds. 

f ir B, 0. Kenison, v.?. ; lieu- 
tenant-Oolonel Wilson. 


JSir T. D. Adand, t.; Sir M. 
(\ Lopes; G. Turner. 

I Lord Portman, T. 

(Viscount Bridport, t.; Sir W. 

Miles, Tjp. 

J. Bawlence. 


j Lord Vernon, v.p. ; H. Chandos 
Pde-Gell. 

Bute of Rutland, t. 

'/W. Frankish ; W, Earle 
: Welby. 

Earl Spencer. 

B. Milwaxd, 7. ; J, Hemed^. 


T. Horley, jun. 





Distribution of Members of the Society^ 


DlSTEIBUnON OF MEMBERS OF THE BOOIETY-^tmued. 


1 

I OOUSTICS 

1 Nchbeb 
ov 

Kuhber 

IS 1 

Cotnsdx.. 

Wkkbers or CouKCiL. 

* OrilBERLASn .. .. 

96 .. 

1 

Sir B. C. Musgiave. 

1 liANCASEntE .. .. 

231 .. 

2 J 

Duke of Devonshire, v ,p . ; Lord 
Skelmersdale. 

1 Westmobeland .. 
Tobkshibe — West \ 

1 66 .. 

146 .. 
j_ 538j 

1 

O 

W. H. Wakefield. 

[ J. D. Dent, t. ; W. Gaylev 

Bxdxeo / 

^ 1 
— 6 

[ Worsley. 

Giotjcsestebshibe .. 

195 .. 


fE. Bowly ; W. J. Edmonds ; 

[ CoLKingscoie, t. 

BT BWWl?f>RT>gHT pW ,, 

1 94 .. 

1 1 

C, Wren Hoskyns. 

MCCraKOXTrHSHZRE .. 

54 .. 

i 1 ' 

Lord Tredegar, t. 

WORCESTEESHiaE .. 

135 .. 

1 

C. Bandell. 

SoETH Wales.. .. 

149 

1 627 

1 

- 7 

Major P. tTurbervill. 


f ‘RTTRgw w ntia ,, ,, I 

127 


BrQgTKflTyAyfiHTft'P. ,, 

65 


HAUfPgmTm i 

142 


Kent 

278 


Meodleses. •« 

284 


OzPOSDSHIBE .. 

138 


StBBET 

124 


SXJSSEK 

134 


Vt 

^1292 

* Oheshibb.. .» .. 

161 

•• 

1 Sheofsbiee .. .. 

324 

•• 

’ Staffoedsbibe 

281 

99 

t Noeth Wales .. | 

125 

99 

1 


891 


I Colonel Loyd lindsay. 

/Loid Chealiam, S. 

I CantreU. 

I I Viscount EvMsley.TA; Sir A. 
’1 K. MacdonalO, t. ; T. Pain. 

C. Widtehead. 

< B. T. Brandretb Gibbs, tjp. 
/Duke of Marlborough, t.: 

\ J.Druce. 

I G. B.Amos. 

I Earl of Chichester, tjp. ; Duke 
of Bidbaond, tjp.; W. Big- 
den. 

I 

j 

/D. B. Davies ; Hon.W. Egerton ; 
\ John Toir, 

John Evans ; J. B. Jones. 

Earl of lichfield; B.H.Masfen. 
/Earl of Povris, t. ; Sir W. Wynn. 


ScoTiAin) .. .. 4. .. .. 

JSELAJSD 

GhATTNEL ISLAEDS 

Isle of MiiN 

Fobbiqe CoraraiES 

MigTifRTiilM VflTHOUT ADDKESBES . • 


lUFLEBfESTT IVrAWTmfl 

B. Hornsby. 

B. C. Bansome. 

J. Shutilevrorth. 




XVI 


ROYAL A&EIOULTUEAL 

jEiiF-YBABLT OaSH AoOOUNT 


Db. 


To Balance in hand, 1st July, 1374:^ 

Bankers 

Secsretaxy 


At Depodt 


To looome:— 

Bubscriptioins:— 

Govenior's t 4 re*Compoatlon 
Govenor’s Annual .. .. 
Members’ life-Gompoaitions 
Members' Annual .. .. 

IXvidends on Stock « . . • 

, Interest on Deposit .. .. 

Journals* 

Sales 

AdrertisemeBts .* .% .. 

Sundries:— 

Sale of Waste l^aper, tc . . . 
Farm Inspection n- 
Lord C. Bussell's Prize . . 
Entry Fees for 1875 . . . . 


Total Incume 

To Capital:-^ 

Sale of Country Meeting Plant 

ToBedfoid Meeting 

To Stock:— 

Sale of 3000?. Hew 3 per Cents. 


£ t, d. 
2,552 2 9 
41 19 11 

£ Sn d. 

2,594 2 8 
2,009 0 0 



4,594 2 8 

i 

1 

1,220 0 0 
858 13 5 
18 5 5 


185 5 4 

• 

6 16 


84 0 0 
48 18 0 



1,921 3 8 

U 7 3 
7,250 17 0 

a 

2,741 5 0 


' 

AvpVVda 9 & 


£16,518 15 7 


Balance-Sheet, 



QtTIl/rEBi BALL^ a CDq 



SOCIETY OF ENGLAND. 

PBOM 1st Jtjlt to 31st Deoeixbek, 1874. 


xvn 


Ob. 


By Expenditure;— £ «. d 

Establisbrnent 

Salfliies, Wages, &c. 539 10 0 

House:— Rent, Taxes, Repairs, &C. 357 9 11 

Oflace;—Printtos, Postage, Stationery, &C. its 4 0 


Journal: — 

Printing and Stltcldng 5t4 19 0 

Postage and Delivery .. .. 159 0 0 

Literary Contributions lit 0 0 

Woodcuts 5t 9 0 

Lithogruphlng . . . . . . • . 79 9 0 

Advertising 7 0 6 


Editor’s Journey to Sueden, Noriray, andDen- 

maxfe.. 

Chemical 

Consulting Chemist's Salary .. •. •• .. 

Botanical:— 

Consolting Botanist’s Salary 

Education: — 

Prmtm^ Advertising, &c. •. .. .. 

Farm Inspection:— 


Prizes .. 100 0 0 

Judges 206 S 10 

Printing and Advertiung for 1875 .. .» •• 29 19 6 


SnndT{es>— 

Snrveyor's Journey to Harrogate , . 
Potato ]^&ease Investigation • . . . 
Stock;— 

Expenses of Transfer 

Total Expenditure 


^y Capital Account:— 

Country Meeting Plant .. .. .. .. 

By Gofuntxy Meetiz^ 

Bedford 12,536 0 2 

Tannton .. 122 3 9 


By Balance in hand, 30th December 

Bankers 

Secretary .. 


81st, Decembeb 1874. 


£ 


S. 



8 . ( 7 . 


1,073 3 11 


1,015 8 6 
150 0 0 
150 0 0 
50 0 0 
17 19 6 


336 8 4 j 

10 10 0 
261 4 2 

7 4 6 


3,1 7l 18 U 


252 12 0 


12,658 3 U 

12,910 15 1 1 

514 0 9 
22 0 0 

536 0 9 


’ £16,519 15 7 


ASSETS, 


By Cash in baud .. .. 

By New 3 per Gent Stock 21,ll2f. 7s. 8d cost* 

By Books and Furniture in SoGiety*t> House . . 

By Country Meeting Plant .. .. 

By Taunton Meethig (Balance) .. 

' * FoZue at 91| = ^9,370 14s. 4d 

The above Assets are exclusive of the amount 
recoverable in respect of arrears of Subscription to 
31st De<%xnber, 1874, wbl<di st that date amounted 
to lOOSl. 


£ d. £ 8. d 
536 0 0 
, 20,179 2 1 

’ 1,451 17 6 

2,433 2 11 

24,607 3 ,3 

X22 3 9 


£24,727 7 0 


Examined, auAted, and found correct, this l5th day of Fehruaiy, I8i5. 

FRANCIS SHERBORN, \ 

A. BL JOHNSON, > Atidifurt on lehalfo/thi Society. 

HENRY CANTRELL. j 

i 


Toil. XI.— S. 8. 




SYiii 


Db. 


ROYAL' AGBICULTUEAL 

Yeaelt Case Accouet, 




To Balance in hand, 1st Jan. 

Bankeis 

Secietaiy 

To Incomer- 

Dividends on Stock .... 
Interest on Deposit Account . . 

Subscriptions:— 

Governors’ Life-Compositions . 
Govemom’ Annual .... 
Members’ Life-Compositions . 
Members* Annual .... 

-Journal:— 

Sales 

Advertisements . , . . • 

Tarm-Inspection 

Entry Fees for 1?74 .... 
Lord C. Bussell’s Prize . . . 

* Entry Fees for 1875 . . . . 

Sundries :— 

Sole of Waste Paper . , « 
Total Ircoms . 

ToCfcpital:- 

Sale of Country Meeting Plant 
To Stock : 

Sale cf £3COO JTew 3 Per Cents. 

To Country Meetings;— 

HcU 

Bedford 


1 £. f. d. 

i 

j &. s, d. A s. d. 

1 


433 18 9 


54 19 10 


48S 18 7 


715 16 8 

• • 

18 5 5 

1 80 0 0 


1 290 0 0 


i 1,045 0 0 


1 3,854 15 0 



5,269 15 0 

193 2 11 


233 S 10 



431 11 9 

29 0 0 

I 

1 

; 50 0 0 


1 34 0 0 

1 

1 

j 113 0 0 

t 

* • 

I 6 16 

i ^ 

{ . . 6,554 10 4 

} 

1 • * 

. . 11 7 3 

i 

; . . 2,741 5 0 

1 

; 136 13 0 

• « 

! 12,752 12 7 


. 12,889 5 7 


A28,636 6, 9 



SOCIETY OE ENGLAITD. 

PEOM 1st Jai^ast to 31st Decembee, 1874. 


XIX 


Cb. 


By Expenditure 
Establishment 

^ Salaries, Wages, &C. 

House: Bent, Taxes, Bepairs, &c. 

Office; Priming, Postage^ Stationery . . . . 

Journal 

Printing and Stitching 

Postage and Carriage 

Literary Contributions 

Woodcuts 

Lithographing . 

Advertising 

Editor's Journey to Scandinaria 

Chemical .w 


7eterinaiy.^ 

Boyal Veterinary College (IStS) 
Botanical:— 

Consulting Botanist's Salary . , 


£. s. d, j 


£. 


1 

St At I 


} 


1,0T5 0 0 
630 9 4 
410 19 1 


I 


1 


2,116 8 5 


9S6 17 9 
291 0 0 
262 1 0 
351 15 0 
70 0 0 
16 14 6 


300 0 0 
200 0 0 


1,778 8 3 ! 
ISO 0 0 I 


500 0 0 


200 0 0 

100 0 0 


£. s. it 


Education 

Fees to Examiners. . . 

Prize 

Prinring, Advertising, &c. 


Farm Inspection:— 

Advertising ........... 

Prizes . 

Judges 

Printing and Advertising for 1675 

Potato Disease Investigations ....... 

Suhseriptious (paid in error) returned . . . . 


I 


36 15 0 ; 
25 0 0 
47 7 8 j 


31 13 9 
100 0 0 
206 8 10 
29 19 6 


Sundries;— 

Boo^ for Llhraxy 

Expenses of Insp^on Committee 

Surv^or's Journey to Harrogate Show , , . 


26 17 5 
14 13 0 
10 10 0 


109 2 8 I 


363 2 1 < 
417 12 8 1 

2 0 0 I 


52 0 5 


Stock: 

Espenses of Transfer ........ 

Total Expenditure . . . « . 

By (Sspitol Account 

Country Heeting Plant 

By Gofontry Meetings:— 

HuU 

Bedford 

Taunton 

By Balance hi hand, 31st Dec, 

Baokers « . . . 

Seontary . , . . 


/ 


7 4 6 


5,809 19 0 


I 252 12 6 j 

1 i 

98 17 Ift I j 

15,874 13 5 j 

122 3 9 I 

:: ; 16,085 19 3 1 

1 j 16,348 T 0 

. . 514 0 0 ; 

. . j 22 0 0 

536 0 9 


i £22,685 6 $ 

1 


7. a 




XX 


COUNTEY MEETING 


Beoeipts. 


£. s. d. 

Subscription from Bedford . 2,000 0 0 

AtlmissioDs to Show Taxd by Payment 5,40^16 0 

Admissions by Season Tickets 173 1 0 

Admissions to Grand Stand by Payment 138 IS 6 

Sale of Caialc^es 484 4 0 

Entries in Implement Catologne 440 0 0 

Implement Exhibitorb* Payments for Shedding 3,239 11 1 

Xon-Membem* Fees for entry of Implements 21300 

F'csfor entry of Lire Stock 544 0 o 

Flos for Horse Boses and Stalls . 323 10 0 

Premiums for Supply of l^frebhments 385 0 0 

P.emimn for 2Iaiinre 15 0 0 

Premium for Cloak Rooms and Laratoiies 60 00 

Fines for Xon*Eshib'tion of Livc-3t02k 6000 

Reference Xnmber Fines 14 17 6 


12,498 13 1 

BaLnce of £.\p4mditure over Receipts 3,717 0 0 


£16,215 18 1 



XXl 



£jXF£2n>ITUBE, 


Sbow Yard Worlss .-—viz. Carriage, Storage, Erecting and Painting, ) 

taking to pieces, Fackine and Xnsnrance of Permanent Bnild- > 646 3 

ings, and other Plant ) 

Implement Sheds, 15297. lU. 9d.; Seedand Model Sheds, 1817. 1 8s. 6d. ITII 16 
Stock Sheds, V52Z. 14s. 2d. ; Eorse Boxes, HC27. 9s. lOi. ; Fodder ) 

Sheds, 142M5S. 9d. J- 199< 19 

Hurdles, 2452. 4s. 6d. ; Fences, Gates, &C., 348L Is. lOd 693 12 

Yeats and Fittings, 69Z. I6s. 9d. ; Awnings, 522. 3s. lOd. .... 122 0 
Lavatories and Closets, 1862. 4s. 6d. ; other OfSoes, Buildings, &c., ^ ^os 9 

Platform inside Entrances, 542. 8s. 6d. ; Signs and Notice Boards, 7 ii<o lo 
1182. 10s. W. J- 172 19 

Other Works, 1792. 3s. 5<2.; Grand Stand, 1182. 15s 297 18 

Boyal Tent and Fittings 99 10 

Trial Fields, 432. 8s. 4d. ; Surveyor, 2012. 6s. 9d. . , . , . . 244 IS 

Depreciation of Plant 403 4 


Half cost of Trial Fields 

Judges : Implements, 2542. Is. Id. ; Stock, 2907. 14s. 7d. 

Consulting Engineers and Assistants 

Inspectors : Veterinary, 512. 19s. 9(2.; Shearing, 342. 18s. 6d. 

Police: Mkropolitan, 2852. 16s. 8d.; County, 412. 

<Eerks and Assistants: Secretary and official Staff, 752. 19s. 2d.; Hon. Director, ) 
492. 17s. Id. ; Bankers, 232. 2s. •••*••••*5 

Assistant Steward of Implements 

Foremen : Implements, 177. 2s. ; Trials, 302. 12s. 2d. ; Stock, 152. ; Horse £ln& 102. 2s. ; 7 

Cattle Bing, 92. 13$. ; Horses at TrUils, 162.; Fodder Yard, 152. > 

Fieldmen, Yardmen, lAhonrers, and Grooms 

Index-Clerk and Money Takers, 64Z. 13s. 3d.; Doorkeepers and Money-changer, 7 

492. 5a 2d. i 

Steward^ Lod^gs and Expenses 

Lodgings for Judges and other Offidals* 

Befieshments, 2232. 2s. 9d. ; ditto to Eoyal Tent, 162. 3s. 3d. • 

Catalogues : Implements, 2702. la 9d ; Awards, 3s. ; Stodc, 1192. ?s. 9d. ; Awards, 7 
652. 13s. ; Plan of Yard, 302. ; Sellers, 332. IQs. ; Carriage and Packing, 132. 18s. XOd. y 

Printing 

Advertising and Bill Posting 

Bay, 1502. 15s. lid,; Straw, 2352. 18s. 7d.; Green Food, 3362. I3s. Id.; Mangolds,) 
142.; Surveying Crops, 22. 4s. 6d. ...............3 

Postage, Telegrams, Carriage, Stationery, Badges, Tte. 

Bepairs, Insnmnce, and Carriage of Testing Madiinezy . 

Horse Hire, 2042. 12s. 6d. ; Carriages and Cabs, 562. 4s. lid. 

Coals, 22. 16a; Lanterns, 12. 13s.; Drugs, jK:., 22.8s. 8d. ......... 

Seeds, Bones, Bnmt Earth, Ashes, Soot, kc., used at Trials . 

Eire of Weiring Mafihines, 12.12s. 6d.; of Shovels, &e., 22. ...... 

Journeys to Bedford previous to Show 

Gratuities to Pcst-Office Officials, lOZ. IQs.; Messenger, tt.Qs.Bd., , . . • . . 

IBre of Qock, &C. 

Enamelling Dials of Turnstiles 

Disinftetanis, l2. Us. 2A; Petty Payments, 72. 9s. 7d. 

Bosettes^ 162.3s. 2d.; Medals, 20Z. 2s. 

Prizes: Stock, 33951.*; Implements, 4252. . 


6,405 9 7 
225 0 0 
544 15 8 
!^8 6 2 
86 18 3*^ 
326 16 8 


111 1 5 
179 7 6 
239 6 0 


653 15 I 
764 10 6 


113 14 6 
32 IS 3 
260 17 5 

6 17 8 
55 7 7 

3 12 6 

7 3 6 

15 16 S 

16 17 0 

n 8 0 

9 0 0 
36 5 2 
3,820 0 0 


d£l6,215 18 I 

* Exclusive of Local Frizes, 2652.; Suffolk Prizes, 3M-; and 90L given by E. Peaa^ Eag. 




( sxii ) 


Cauttton iMeertttS, 1875: 

on MONDAY THE 12th OP JULY, AND FOUR POLLOTOfO DAYS. 


SCHEDULE OP PEIZES. 


L— Live-Stoce Prizes. 


Prizes offered "by the Taunton Local Committee are marlced thus * ; those offered 
by Edward Pease^ Esq., of Darlington, are marked thus f. 


Sefereztce 

IKmnberin 

Certificates. 

HORSES. ! 

First 

Prize. 

Second 

Prize. 

Third 

Prize. 

* Class 

Staluons. ' 

£. 

£. 

£. 

1 

Agricultural Stallion, foaled in the year 1873, not ! 





qualified to compete as Clydesdale or Suffolk 1 

"20 

10 

5 

2 

Agricnltttial Stallion, foaled before 1st Jan. 1873, 





920^ qvxdified to compete as Clydesdale or Suffdk 

20 

10 

5 

8 

Clydes^e Stallion, foaled in the year 1878 

20 

10 

5 

4 

Clydesdale Stallion, foaled before the 1st Jan. 1873 

20 

10 

5 

5 

Snfolk Stallion, foaled in the Tear 1873 

1 20 

10 

; 5 

6 

Snfolk Stallion, foaled before the 1st of Jan. 1873 

1 20 1 

10 

i 5 

7 

Thorongh-bred Stallion, suitable for getting 

( 

1 i 


t 


Hunters .. .. ,, 

50 

20 

10 

8 

Stallion, suitable for gettinsc Hacknevs .. .. .. 

20 

10 

6 

9 

Pony Stallion 

20 i 

10 

5 


Brood Mares akd Agricoltdral Fillies. 




10 

Agricultural Mare, in foal, or with foal at foot, not 

1 

i 




qualified to compete as Clydesdale or Suffolk .. 

20 1 

10 

5 ' 

n ' 

Clydesdale Mare, in foal, or with foal at foot .. 

20 

10 

5 

12 

SiSfolk Mare, in foal, or with foal at foot .. .. 

Agricultural Filly {irnduding Clydesdale and 

20 

10 

5 

1^ 

j 




Suffolk), two years old .. 

15 

10 

5 

u 

Agricultural Illly {including Clydesdale and \ 





Suffolk), three years old .. * 

15 

10 

5 

35 

Mare, in foal, or" with, foal at foot, suitable for 
breeding Hunters .. ,. .. 

5 

20 

10 

16 

Mare, in foal, or with foal at foot, suitable for 



breeding Hackneys i 

20 

10 

6 

17 

PoBy Mare, in foai, or isith foal' at foot, not ex- 


ceeding 14 hands 

15 

10 

5 


1 

1 

Httnters. 


:i8 

Hunter Filly, two years old .. ' 

15 

10 

/ 

19 

Hunter Mare, three years old 

'15 

10 

•* ' 


Prizes for Live Stock, 


fieference I 
Number in | 
Certificates. 


Class 

20 

21 

22 

23 


24 

25 


26 

27 

28 


29 


30 

31 
82 

33 

34 

35 




HOESES — continued. 


Hunter Mare, four years old 

Hunter Grelding; four years old .. 

Hunter Mare or Gelding, five years old and up- 
wards, up to not less than 12 stone . . . . 

Hunter Mare or Gelding, five years old and up- 
wards, up to not less than 14 stone .. .. .. 


Hackneys. 

Hackney Mare or Gelding, up to not less than 12 

stone 

Hackney Mare or Gelding, up to not less than 14 
stone 


Poms. 

Pony Mare or Gelding, above 13 hands, and not 

exceeding 14 hands 

Pony Mare or Gelding, not exceeding 13 hands .. 

Jackass, not under 13 hands, for getting Mules for 
Agricultural purposes.. .. .. .. .. 

Mule, not under 15 hands, for Agricultural pur- 


j?7o ThM Prize wiU he given unless at hast Six 
anirnds he exhibited^ and no Second Prize will 
he given unless at least Three animds he exhi- 
hited^ except on the special recommendation of 


CATTLE, 

(AiiL Ages calculated to July 1st, 1875.) 
Shokthobn. 

Bull, above three years old •• 

Bull, above two and not exceeding three years old 
Yearling Buli, above one and not exceeding two 
years old .. .. .. .. .. .. i.* .. 

BuU-C^lf, above six and not exceeding twelve 

months old .. «. .. 

Cow, above three years old 

Heifer, in-milk or in-calf, not exceeding three 
years 0 I 4 .. 


Rrst 

Prize. 

Second 1 
Prize, j 

Third 

Prize, 

1 

£■ ! 

f. i 

£. 

25 : 

15 1 

10 

25 i 

15 i 

1 

10 

30 

=0 ; 

10 

30 

1 

20 1 

10 

15 

10 

5 

15 

1 

I 

10 

1 

1 

5 

! 

15 1 

10 

5 

15 1 

10 i 

( 

5 

2ot 

1 ^ 

j 15t 

lot 

25t 

1 15t 

lot 


20 

20 

20 

15 

20 

i 20 


10 

10 

10 

10 

10 

10 


Ci 01 cri 



Prizes for Live Stock. 
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Eef^nce \ 


First 

Second 

Third 

Ktoaber in > 
Certificates. ! 

CATILEr-oontintied, 

' Prize. 

Prize. 

Prize. 

Glass 


£. 

£. 

£. 

36 

Yearling Heifer, above one and not exceeding two 





- years old 

15 

10 

5 

37 

Heifer-Calf, above six and under twelve months old 

15 

10 

5 


Herefoed. 




38 

Bull, above three years old .. .. 

20 

10 

5 

39 

Bull, above two and not exceeding three years old 

20 

10 

5 

40 

Yearling Bull, above one and not exceeding two 





years old .. 

20 

10 

5 

41 

Bufi-Calf, above six and not exceeding twelve 





months old .. .. .. 

10 

5 

,, 

42 

Cow, above three years old 

20 

10 

5 

43 

Heifer, in-miik or in-calf, not exceeding three 





years old 

15 

10 

5 

44 1 

Yearling Heifer, above one and not exceeding two 





Tears old 

15 

10 

5 

45 

H^er-Calf, above six and under twelve months old 

10 

5 

•• 

. 

Deyok. 




46 

Bull, above three years old 

20 

10 

5 

47 

Bull, above two and not exceeding three years old 

?J20 

10 

5 

48 

Yearling Bull, above one and not exceeding two 





years old .. .. .. .. 

20 

10 

5 

49 

Bull-Calf, above six and not exceeding twelve 





months old 

10 

5 


m 

Cow, above three years old 

20 

10 

5 

61 \ 

Heifer, in-milk or in-calf not exceeding three 





years old 

15 

- 10 

5 

62 

Yearling Heifer, above one and not exceeding two 





vears old 

15 

10 i 

5 

63 

Heifer-Calf, above six and under twelve months old 

10 

1 

1 

5 

•• 


Jebset. 




64 

Bull, above two years old .. *• „ ' .. 

15 

10 

5 

56 

Bull, above one year old and not exceeding two .. 

15 

10 

5 

56 , 

Cow, above three years old 

15 

10 

5 

.57 

Heifer, in-milk or in-calf, not exceeding three 





years old 

15 

10 

6 


Ggbrxset. 




68 

Bun, above one year old 

10 

5 


59 

Cow, above three years old — .. 

10 

K 


,60 

Heifer, in-milk or in-calf, ijot exceeding three 




yesisold .. 

r 10 

5 



Prizes for Live Stock. 
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Reference 
Xnmber in 
Certificates. 


Class 

61 

62 

63 

U 


65 

66 
67 


69 

70 


71 

72 

73 


74 : 

75 

76 


77 

78 

79 


OAT TLE — cotdinued. 


Bull, above two years old 

Bull, above one year old and not exceeding two .. 

Cow, above three years old .. .. 

Heifer, in-milk or in-cal^ above two years old 
and not exceeding three .. 

No Third, Prize wiU he given unless at least Six 
animals he exhibited^ and no Second Prize will 
he given unless at hast Three animals he exhi- 
hited, except on the specml recommendation of 
the Judges, 


SHEEP. 


Leicester. 


Shearling Bam 

Bam of any other f^e 

Pen of Five Shearling Ewes, of the same flock 


COTSWOLD. 


Bam of any other age 


Lixcolxs. 


Shearling Bam 
Bam of any other age 


Oxfordshire Down. 


Shearling Bam •« 

Bam of any other age 

Pen of Five Shearling Ewes, of the same flock 

Southdown. 


Shearling Bam 
Bam of any other age 


First 

Prize. 

Second 

Prize. 

Third 

3E*rize. 

£. 



15 

! 10 1 

• • 

15 

1 10 ; 


15 

10 1 

1 " 

15 

i 10 ' 

1 •• 



20 1 

10 

5 


20 ' 

10 ' 

5 

•• 

15 

10 

5 


20 

10 

5 


20 

10 

5 


15 

10 

5 


20 

10 

5 

• • 

20 

10 

5 


15 

10 

5 


20 

10 

5 


20 

10 

5 


15 

10 

5 


20 

10 

5 

«« 

20 

10 

5 


15 

10 

5 
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Prizes for Live Stock 


Beference 


First 

Second 

Third 

Number in 
Certificates. 

SHEEP — eontirmed. 

Prize. 

Pi'ize. 

Prize. 

(Hass 


£. 

£. 

£. 


Shbopshiee. 




go 

Shearling Bam 

20 

10 

5 

81 

Bam of any other age 

20 

10 

5 

82 

Pen of Five Shearling Ewes, of the same flock .. 

16 

10 

5 


Hampshibe and other Shoet-Woolled 





Breeds. 





Not qualified to compete as Southdown 





or Shropshire. 




83 

Shearling Bam .. 

20 

10 

5 

84 

Bam of any other age 

20 

10 

5 

85 

Pen of Five Shearling Ewes, of the same flock .. 

16 

10 

5 


Somerset and Dorset Horned. 




86 

Shearling Bam .. 

10 

5 


87 

Bam of any other age „ 

10 

5 


88 

Pen of Five Shearling Ewes, of the same flock •. 

10 

1 ^ 

- 


Dartmoor. 




89 

Shearling Bam 

10 

K 


90 

Bam of any other age 

10 

0 

6 

•• 

91 

Pen of Five Shearling Ewes, of the same flock 

10 

5 

•• 


Exmoor. 




92. 

Shearling Bam „ .. 

10 

6 


93 

Bam of any other age .. 

10 

6 


94 

Pen of Five Sbeariing Ewes, of the same flock .. 

10 

5 

- 


Devon Long Wool. 




95 

Shearling Bam .. „ 

10* 

5* 


96 

Bam of any other age .. .. 

10* 

5* 


' 97 

Pen of Five Shearling Ewes, of the same flo^ .. 

10* 

5* 

* • 


No Third Prize wtU le given unless at least Bix 
animals he exMhitedf and no ^cond Prize vM 
le^ given unless at least Three animals he ecohi- 
hited^ except on the special recommendation of 
the fudges. 



Prizes for Live Stock. 
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Keference 
Kiunber in 
Certificates. 

Class 

98 

99 
100 

101 

102 

103 

104 

105 

106 

107 

108‘ 

109 

no. 

111 

112 

m 


114 

115 

116 

117 


pias. 

Large White Breed. 

Boar, above sis months and not exceeding twelve 

months old 

Boar, above twelve months old 

Pen of three Breeding Sow-Pigs of the same litter, 
above four and under eight months old .. 
Breeding Sow .. 

Small White Breed. 

Boar, above sis months and not exceeding twelve 

months old 

Boar, above twelve months old .. 

Pen of three Breeding Sow-Pigs of the same litter, 
above four and under eight months old .. .. 

BifeedingSow 


Small Black Breed. 

Boar, above six months and not exceeding twelve 

months old .. .. 

Boar, above twelve months old .. .. .. 

Pen of thrbe Breeding Sow-Pigs of the same 
litter, above four and under ei|bt months old .. 
Breeding Sow .. 


Berkshire Breed. 

Boar, above six months and not exceeding twelve 

months old 

Boar, above twelve months old 

Pen of three Breeding Sow-Pigg of the same litter, 
above four and under eight months old .. 
Breeding Sow .. 


II 

1 

Second { 
JPrize. 1 

( 

! 

Third 

Prize. 

£. : 

[ 

V * 

! 

£. 

10 

5 


10 

5 

•• 

10 

5 

*• 

10 

5 


10 

5 


10 

5 

- 

10 

5 


10 

5 

•• 

i 

10 

5 ’ 


10 

■ 

6 

1 

i 10 

5 

1 .. 

! 

5 

1 

i •• 

j 

10 

i 

1 5 

t 

10 

i 5 

1 

•• 

10 

i ® 


10 

1 5 

•• 


Other Breeds. 

2^ot dig^e to compete in my qf the preceding 
Classes. 

Boar, above six months and not exceeding twelve 

months old .. .. .. 

Boar, above twelve months old 

Pen of three Breeding Sow-Pigs of the same litter 
above four and under eight months old . . , 

BreedmgSow.. .. 

^0 Third Frize wdl he given unless at least Sijc 
animals he exhibited^ and no Second Frize will 
he given unless ai least Three animals he exhu 
hited, except on the ^ekd recommendation of 
the Jud^s. 


10 

10 

10 

10 
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I^zes for Live Stock, Sfc. 


Eeference 


First 

Second 

Number to 
<]erti&cates. 

Lono liVoOL. 

1 

Prize. 

Prize. 

Ctoss 

£. 

: f. 

118 

Sis Fleeces .. .. 

; j 

Butter. 

6* 

1 ‘3* 

1 

! 

119 

Biz Pounds made up in pounds 

Cheese, 

5* 

3* 

120 

Over 6 inches thick, not less than 1 cwt 

5* ‘ 

3* 

121 j 

j 

Under 6 inches thick and not less than 66 lbs. 

5* i 

1 

j 

3* 


n.— iMPLEarENT AND Machineet Peizes opfeeed by the 


Society. 


Oass £ 

1. For the best One-Iiorse Mowing Maclime .. •. •• •. *. .. 20 

For the second best ditto •. 10 

For the third best ditto . . 5 


2 . 


3 . 


4. 


3 . 


€. 


(The power for One-horse Machines not to exceed 83,000 foot-pounds 
per minute.) 


For the best Two-horse Mowing Machine 

For the second best ditto 

For the third best ditto 

For the best Haymahing Madiine] 

For the second best ditto .. I, .. 
For the third best ditto 
For the best Self-acting Horse-Eake .. 
For the second best ditto 


For the best Horse-Eake, not seii-actiDg 
For the second best ditto 


For the best system of Drying Hay in wet 
mical for practical purposes .. „ , 

For the second best ditto , 


30 

20 

10 

20 

10 

5 

15 

10 

15 


r econo- 
Large Gold Medal. 
Large Silver Medal. 


Special Prizes. 


A. For the best guard or appliance to the Drum of a Threshing-Machine 

for preventing accidents to the people employed 20 

For the second best ditto „ .. lo 

B. For the best combined Guard and Feeder to the Drum of a Threshing- 

Machine .. .. .. 20 

For the second best ditto ’ !! ' 10 


Miscellaneous Awards to Agricultural Articles, and essential improve-* 
ments therein .. Ten SEver Medals. 



Conditions relating to Live Stock 




CONDITIONS APPLYING TO CERTAIN CLASSES 
OP LIVE STOCK ONLY. 


Cattle. 

1. No btiU al)ov€ two years old will be eligible for a prize unless certified t€> 
have served not less than three different cows (or heifers) within the three 
months precseding the 1st of June in the year of tie Show. 

2. All bulls above one year old shall have rings or “bnll-dogs” in their 
noses, and be provided with leading sticks. 

3. No cow will be eligible for a prize unless certified either at the date of 
entry or between the date of entry and that of the Show, to have had a living 
calf, or that the calf, if dead, was born at its proper time, within the twelve 
months preceding the date of the Show. Every Cow of the Channel Island 
breeds entered as in-milk shall be milked dry on the evening preceding the 
Show, in the presence of an oflScer of the Society, specially appointed for the 
purpose. 

4. No heifer, entered as in-calf, will be eligible for a prize unless she is- 
certifi^ to have been bulled before the 31st of March ia the year of the Show,, 
nor will her owner afterwards receive the prize until he shall have furnished 
the Secretary with a further certificate before the 31st of January In the sub* 
sequent year, that she produced a living calf; or that the calf, if dead, wa» 
bom at its proper time. 

5. Shorthorns. — ^Each animal entered in the Shorthorn Classes must be 
certified by the Exhibitor to have not less than four crosses of Shorthon^ 
blood which are, or are eligible to be, registered in the herd book. 


6. All foals must be the offspring of the mare along with which they are 
exhibited ; and the sire of the foal wmt be given on the certificate of entry. 

7. No mare entered in the classes for breedii^ animals will be eligible for 
a prize unless certified either at the date of entry, or between the date of 
entry and that of the Show, to have had a living foM— or that the foal, if deady, 
waa bora at its proper time, in the year of the Show ; — or in the event of a 
mare being exhibit^ without a foal at foot, a certificate shall be produced at 
the time of entry of her having been served, and the prize shall be withheld 
till a certificate produced of her having pr^uced a foal. 

' 8. No veterinary inspection of horses will be required except when con- 
sidered necessary by the Judges, who will be accompanied by the Teterinary 
In^tectors. 

9. Hunters and Hackneys entered to compete in the light-weight classes 
will be disqualified if, in the opinion of the Judges, they are eligible to compete 
in ihe heavy-weight classes. 

10. A charge of IZ. for the accommodatiou of a horse-box, in addition to the 
entry-fee, will be m^de for each entry for stallions and mares in-foal, or with 
foals at foot. 
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Co7iditions relating to Live Stock. 

11. A charge of 10s. will be made, in addition to the entry-fee, for the 

accommodation of a stall for each animal in the other Horse Classes. 

; 


Sheep. 

12. All rams, except shearlings, pmst have been used in the preceding ^ 
year. 

13. Sheep exhibited for any of the prizes must have been reaUi/ and fairly 
shorn hare after the 1st of April in the year of the Exhibition; and the 
date of such shearing mnst form part of the Certificate of Entry. Inspectors 
will be appointed by the ConncU to examine the sheep on their admission 
to the Show-Yard, with instructions to report to the Stewards any cases in 
which the sheep have not been really and fairly shorn hare, 

14. Sheep unfairly prepared for Show by oiling or colouring will be dis- 
qualified on the recommendation of the Insp^tors of Shearing. 

Pigs. 

15. The three sow-pigs in each pen mnst be of the same litter. 

16. The breeding sows in Classes 101, 105, 109, 113, and 117, shall be 
certified to have had a litter of live pigs within the six months preceding the 
Show, or to be in-pig at the time of entry, so as to produce a litter before the 
1st of September foUowing. In the case of in-pig sows, the prize will be 
withheld -until the Exhibitor diaU have furnished the Secretary with a cer- 
tificate of farrowing, as above. 

17. Ko sow, if above eighteen months old, that has not produced a litter of 
live pigs, shall be eligible to compete in any of the classes. 

18. The Judges of pigs will be instructed, with the sanction of the Stewards, 
to withhold prizes from any animals which siuall appear to them to have been 
entered in a wrong class. 

, 19. AH pigs exMbited at the Country Meetings of the Society shall he sub- 
jected to an examination of their mouths by the Yeterinary Inspector of the 
Sodety ; and should the state of dentition in any pig indicate that the age of 
the animal has not been correctly retained in theXlertificate of Entry, the 
Stewards shall have ]gower to disqualify such pig, and shdl report the circum- 
stance to the Council at its ensuing Monthly Meeting, Every Pig which 
shall be found on examination by the Inspector to be oiled or coloured be 
disqualified for competition and removed from the Show-Yard ; as well as any 
Pig which shall he oiled or coloured while in the Show-Yard. 

If a litter of pigs be sent with a breeding sow, the young pigs must he 
the produce of the sow, and must not exceed two months old. 


Rules of ^^udication. 
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BULBS OP ADJUDIOATION. 


1. As iihe object of the Society in giving prizes for cattle, sheeps and pigs, is to 
promote improvement in breeding stock, the Judges in making their awards 
will be instructed not to take into their consideration the present value to the 
butcher of animals exhibited, but to decide according to their relative ments 
for the purpose of breeding, 

2. If, in the opinion of the Judg^ there should be equality of merit, they 
will be instructed to make a special report to the Council, who will decide on 
the award. 

3. The Judges will be instructed to withhold any prize if they are of opinion 
that there is not suMcient merit in any of the stock exhibited for subh prize 
to justify an award. 

4. The Judges will be instructed to give in a Reserved Nundter in each class 
of live stock ; viz., which animal would, in their opinion, possess sufficient 
merit for the prize, in case the animal to which the prize is awarded should 
subsequently become disqualified. 

5. In the classes for stallions, mares, and fillies, the Judges in awarding the 
prizes be instructed, in addition to symmetry, to take activity and 
strength into their considerarion. 

€. The attention of the Stewards and Judges is particulaiTly called to the 
conditions applying to pigs. The Senior Steward of Live Stock is requested 
to report any malpractices on the part of Exhibitors, and any person found 
guilty will not be allowed to exhibit at future meetings of the Society. 
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Conditions relating to ImpleTnents. 


CONDITIONS EELATING TO IMPLEMENTS. 


Conditions of Tbial. 

1. Sticli implements as the Judges may direct will be tested for draught by 
means of the new horse-dynamometer, wnich was used in the cart and waggon 
trials at Bedford, and which is fully described in the last number of tho 
^ciet/s ‘ Journal/ Second Series, vol. s., pages 679-682. 

2. For this purpose, all mowing-machines must be provided with one pair 
of shafts, into which the dynamometer can be yoked by means of its harness, 
which represents ordinary cart-harness. A mowing-machine under Trial for 
draught must be drawn by means of that pair of shafts alone. 

3. These shafts will be treated as special appliances for facilitating the Trials, 
in cases in which they are not usually supplied with the machines. 

4. The Trials of mowing-iAachines wiilhe directed to test the qualities of the 
implements under conditions as various as the season and the state of the crops 
in the Trial-fields wiE permit. 

5. In Class 6, the drying powers of an apparatus will he ascertained by 
noting the time required for the treatment of a given weight of green hay, and 
the weight of moisture removed from it during treatment. For economy, these 
results will he further compared with the consumption of fuel or power required 
for effecting the work. 


DATES OF EOTBY FOR_LIVE STOCK AND IMPLEMENTS. 

Cebtificates for the entry of Implements for the Taunton Meeting must he 
forsraided to the Secretary of ^e Surety, No. 12, Hanover Square, London, “W., 
hy the 1st of hfo.y, and Certificates for the entry of Live Stock by the 1st of 
Jxme. Certificates received after those respective dates will not be accepted, 
but returned to the {ersons by whom they have been sent. 

The Prizes of the Agricultural Society of England, and all Prizes 
offered by the Tauntonlical Cmnxnittee, and other Donors, are open to general 
competitioQ* 


Forms of Certificate for entry, as well as Prize-Sheete for the Taunton 
Meeting, containing the whole of the conditions and regulations, 
may he obtained at the OfiSce of the Society, No, 12, Hanover Square, 
London, W* 
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L — SsBiotrs OE Extensive Diseases. 

No. 1. Auy ^mber of the Society who may desire professional attendance 
and special advice 'in cases of serions or extensive disuse among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return of 
post, receive a reply stating whether it he considered necessary that Professor 
cJimonds, the Society's Teterinary Inspector, should visit the place wh^e the 
disease prevails. 

No. 2. The remuneration of the Inspector will be 21. 2s. each day as a 
professional fee, and 11. Is. each day for personal expenses ; and he wfll also 
be allowed to c^rge the cost of travelling to and from the locality where his 
services may have been required. The fees will be paid by the Society, but 
the travelling expenses will be a charge against the applicant. This drarge 
may, however, be reduced or remitted altogether at the di^retion of the Council, 
on such step being recommended to them by the Veterinary Ckunmittee. 

No. 3. The Inspector, on his return from visiting the diseased stock, will 
neport to the Committee, in writing, the results of observalions and pro- 
ceedings, which Befxrrt will be laid before the CounciL 

No, 4. When contingencies arise to prevent a perscmal discharge of the 
duties confided to the Inspector, he may, subject to the approval of the Cknn- 
mlttee, name some competent professional person to act in his stead, who shall 
receive the same rates of remrmeration. 


TL — ^Obdxnabt OB Othsb Oases of Disease. 

Members may obtain the attendance of the Veterinary on any 

case of disease by paying the cost of his visit, which will be at the following' 
rate, viz,, 22. 2s. per diem, and travdlmg expenses. 


HL — COKSGLTATXONS WITHOUT VlBIT. 

Personal consultation with Veterinary Inspector •* •» 5s. 

Consultation by letter 5s. 

€k>nsuItation necessitating the writing of three or more letters XOs. 
Post-mortem examinatton, and report thereon.. .» .. 10s. 


A return of the number of apphcaMons during f»dh iolf-jear being required 
from the Veterinary Inspector. 

lY. — ^AniccsikoN OF Dissassu AndeaiiS to tee Vetsbznaby Goisjsm ; 

Investioations; Leotubes^ ane Bbpobss. 

No. 1. All Memb^ of ihe Sodety have the privilege of sending cattle, 
sheqp, and pigs to the Infirmary of tlm Boyal Veteoinazy Colkg^ on the same 
terms as if they were Membeis of the Colh^e; vis., by paying for the keep 
smd tzeateent of cattle 10s. fief, per week each aanaal, and for dieep and 
«« a small prpporttonate charge to be fixed by the Prixua^ aoccHcUng to 
dsdumstanoes.'^ . 

No. 2. The CoH^ has also undertaken tbinvestt^te pidhp&ittcalar dasses 
of ^hsease, or spedal subjects connected with the appucstfon of ttie Veterumiy 
art to cattle ^eqp, and pgs, as may be directed by the CousdL 

No. B. In addition to ike Inciksed numte of lectures now drai.hy 
Professor Simonds— the Iiecturer on Cattle Pathology"— to the papus in t& 
Ij^yai Veterinary College, he will also deliver such lectures befme the, MemhaE 
of the Society, at their house in Hanover Square, as the Council ahali deoi^ 
No. 4. The Boyal Veterinary College will authorise thdr Princij^ to 
furulriL to the Council quarterly a detailed Beport of the cases q£Gattle,s1i8^ and 
pigs treated in the Xnfinoary ; and also special reports fimn time to time on any 
matter of unusual interest which may come imcfor tbe notice of the College. ' 

By Order of the Council, 

H. M, JENKINS^ Hswefory. 

e 
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$rtbtlese^ of Cbemital 


The Ooimcil have fixed tlie following rates of Charge for Analyses to 
be made by the Consnlting Chemist for the hand fide nse of Members 
of the Society; who (to avoid all nimecessary correspondence) are 
partionlarly requested, when applying to him, to mention ,th6 kind of 
analysis they require, and to quote its number in the subjoined schedule. 
The charge for aimlysis, together with the carriage of the specimens, 
must be paid to him by members at the time of their application. 

Ko. 1. — ^An opinion of the genuineness of Peruvian guano, bone- 

dust, or oil-cake (each sample) .. 5s. 

„ 2. — ^An an^ysis of guano ; showing the proportion of moisture, 
organic matter, sand, phosphate of lime, alkaline salts, ' 

and ^monia 10s. 

„ 3. — An estimate of the value (relatively to ihe average of 
samples in the market) of sulphate and muriate of am- 
monia, and of the nitrates of potash and soda .. .. 10s. 

„ d. — Axl analysis of superphosphate of lime for soluble phos- 
phates only 10s. 

„ 5. — An analysis of superphosphate of lime, showing the pro- 
portions of moisture, oi^anic matter, sand, soluble and 
insoluble phosphates, sulphate of lime, and ammonia £1. 

„ 6 . — An analysis (sufficient for the determination of its agricul- 
tural value) of any oidinaiy artificial manure .. .. £1. 

„ 7. — Idnmstone : — ^the proportion of lime, 7s. fid. ; the propor- 
tion of magnesia, 10s. ; the proportion of lime and mag- 
nesia a. •• .. .. .. .. 15s* 

„ 8- — limestone or marls, including carbonate, phosphate, and 

sidphate of liine, and magnesia with sand and clay .. £l . 

„ 9. — Partial analysis of a soil, including detenninations of clay, 

sand, organic matter, and carbonate of lime .. .. £1. 

„ 10. — Complete ^alysis of a soil £3, 

w 11- — ^An analysis of oil-cake, or other substance used for feeding 
purposes; lowing the proportion of moisture, oil, 
mineral matter, albuminous matter, and woody fibre ; 
as well as of starch, gum, and sugar, in the aggregate £1. 

n 12. — ^Analyses of any vegetable product £1. 

„ 13. — Analyses of an i m al products, refuse substances used for 

3iiamire, &c. .. .. .. from 10s. to 30s. 

„ 14. — -Deteimination of the " hardness ’’ of a sample of water 

before and after boiling .. .. 10s. - 

„ 16. — ^Analysis of water of land drainage, and of water used for 

irrigation .. v. .. „ £3. 

„ 16.— Determination of nitric acid in a sample of water .. .. £1 , 

— T^e above Scale of Charges is not applicable to the case of persons 
conimerciaRg engaged in the Momiifacture or Bale of any Bvbstanee sent for 
Angsts, 

The Address of the Consulting Chemist of the Society is, Dr. Augustus 
V om^a, P.E.S., 11, Salisbury Square, London, E.C., to v&ch he requests that 
all letters and parcels (Postage and Carriage paid) should be^irected. 

By Order of the Council, 

H. M. JEITEOTS, Secretary, 
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INSTEUCTIONS FOE SELECTING AND SENDING SAMPLfcS 
FOE ANALYSIS. 

ARTIFICIAL MANURES. — ^Take a large handful of the manure from three 
or four bags, mix the whole on a large sheet of paper, breaking down with the 
hand any lumps present, and fold up in tinfoil, or in oil silk, about 3 oz. of the 
well-mixed sample, and send it to 1 1 , Saz«iSBirRY Square, Fleet Street, E.C., 
by post : or place the mixed manure in a small wooden or tin box, which may 
be tied by string, but must not be sealed, and send it by post. If the manure be 
very wet and lumpy, a larger boxful, weighing from 10 to 12 oz., should be 
sent either by post or railway. 

Samples not exceeding 4 oz. in weight may be sent by post, by attaching two 
penny postage stamps to the parcel. 

Samples not exceeding 8 oz., for three postage stamps. 

Samples not exceeding 12 oz.f for four postage stamps. 

The parcels should be addressed: Br. Augustus Vo£Z4Cker, 11, Salisbcrv 
Square, Fleet Street, Lonuok, E.C., and the address of the sender or the 
number or mark of the article be stated on parcels. 

The samples may be sent in covers, or in boxes, bags of linen or other materials. 
No parcel sent by post most exceed 12 oz. in weight, X foot 6 inches in length, 
9 inches in width, and 6 inches in depth. 

SOILS. — ^Have a wooden box made 6 inches long and wide^ and from 9 to 12 
Inches deep, according to the depth of soil and subsoil of the field. Mark out in the 
field a space of about 12 inches square ; dig round in a slanting direction a trench, 
so as to leave xmdistutbed a block of soU with its subsoil from 9 to 13 Inches deep ; 
trim this block or plan of the field to make it fit into the wooden box, invert the 
open box over it, press down firmly, then pass a spade under the box and lift It 
np, gently turn over the box, nail on the lid and send it by goods or parcel to the 
laboratoiy. The soil will then be received in the exact position in which it is 
found in the field. 

In the case of very light, sandy, and porous soils, the wooden box may be at 
once inverted over the soil and fi)rced down by pressure^ and then dug out. 

WATERS. — ^Two gallons of water are re<piired for analysis. The water, if 
possible, should be seut in glass-stoppered Winchester half-gallon bottles, which 
are peadily obtained in any chemist and druggist’s shop. If Winchester bottles 
cannot be procured, the water may be sent in pcrfeetiy clean new stonewai^ spirit- 
jars snrrounded by wickerwork. For the determination of the degree of hardness 
before and after boiling, only one quart wine-bottle fall of water is required. 

LIMESTONES, MARLS, IRONSTONES, AND OTHER hllNERALS.— 
Whole pieces, weighing from 3 to 4 oz., should be sent enclosed in smi^ linen 
bags, or wrapped in paper. Postage 2d., if under 4 bz. 

QILCAKES.—Take a sample from the middle of the cake. To this end break a 
whole cake into ttto. Then break off a piece from the end where the two halves 
were joined together, and wrap it in ]^per, leaving the ends open, and send parcel 
bjr post. The piece should weigh from 10 to 12 oz. Postage, 4d. If sent by 
railway, one quarter or half a cake should be forwarded. 

FEEDING M^LS.— About 3 oz. will be sufficient for analysis. Enclose the 
tn pal in a linen basr. Send it bv imst. 

On forwarding samples, sej^rate letters should he sent to the laboratory 
specii^ng the natnre of the information required, and, if possible, the object 
in view, 

H. M. JENKINS, SBrnpaiy. 
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iSctanical 


The Council have provisionally fixed the following Rates of 
Charge for the examination of Plants and Seeds for the bondjide 
use of Members of the Society, who are particularly requested, 
when applying to the Consulting Botanist, to mention the 
kind of examination they require, and to quote its number in 
the subjoined Schedule. The charge for examination must be 
paid to the. Consulting Botanist at the time of application, and 
the carriage of all parcels must be prepaid. 


No. 1.— A general opinion as to the genuineness and age of a 
sample of clover-seed (each sample) .. 

„ 2. — detailed examination of a sample of dirty or impure 
clover-seed, with a report on its admixture with seeds of 

dodder or other weeds (each sample) 

„ 3. — ^A test examination of turnip or other cruciferous seed, 
with a report on its germinating power, or its adultera- 
tion with 000 seed (each sample) . . 

„ 4. — ^A test examination of any other kind of seed, or corn, with 
a report on its germinating power (each sample) .. 
„ 5. — ^Determinatloi\ of the species of any indigenous British 
plant (not parasitie), with a r^rt on its habits (each 






Determination of the spdeies of any epiphyte or vegetable 
parasite, on any farm-crop grown by the Member, with 
a report on its habits, ana suggestions (where possible) 
as to its extenninafion or prevention (each species) . . 
7, — Eeport oh any other form of plant-disease not caused by 

insects .. .. 

8-~Defcennination of the species of a collection of natural 
grasses indigenous^ to any district on one kind of soil 
(each collection} 


5s. 


10s. 


10s. 


10s. 


5s. 


10s. 

10s. 


10s. 


INSTRUOTIOHS FOB SELECTING AND SENDING SAMPLES. 

In sending seed or com for examination the utmost care must be taken to 
secuze a fair and honest sample. If anything supposed to be injurious or 
useless exists in the com or seed, selected samples should also be sent. 

In collecting specimens of plants, the whole plant should be taken up, and 
the earth shaken &om the roots. If possible, the plants must be in Bower or 
fruit. They shoidd be packed in a light box, or in a firm paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as fresh os 
possible. Place them in a bottle, or pack them in tin-foil or oil-silk.’ 

All specimens should be accompanied with a letter specifying the nature of 
the infoimatioa required, and status any local circumstances (soil, situation, 
&&) which,in the opinion of the sender, would be likely to throw light on the 
inquiry. 

Sf.B. — aibove Scede Oharges is applieailik in the case qf 
requiring the services ef the Constdiing Botanist 

Parcels <sr letters (Carris^ or Ptstage prepaid) to be addressed to Mr. W. 
CaisEirrBBa% 25, Welfington Street, Islington, London. 

1 ^ . H. M. JENgINS, $eereiar^^ 
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[GENERAL MEETING, 

12 , Hakovbb Sqitabe, Sattteday, May 22nd, 1875 . 


EEPORT OF THE COOTCIL, 

In presenting their Annual Report to the Members of the Royal 
Agricultural Society the Council have to congratulate them on 
the large accession to the list of Members which has taken 
place during the five months vrhich have elapsed since the 
General Meeting in December. In that period 8 Governors 
and 64 Members have died, the names of 25 Members have been 
removed jfrom the list by order of the Council, in addition to 
those of 115 others who resigned their membership in the course 
of the year 1874* These losses have been more than counter- 
balanced by the election of 16 Governors and 359 Members, and 
the transfer of 16 Members to the list of Governors. 

The Society now consists of : — 

79 Life Governors, 

79 Annual Governors, 

2058 Life Members, 

3918 Annual Members, 

11 Honorary Members, 

The total number of the Society is thus 6145, showing an increase 
of 24 Governors and 139 Members since the Half-yearly Meeting 
last December; and one of 24 Governors and 276 Members 
during the whole year which has elapsed since the Annual 
.Meeting in May, 1874. 

The Council regret that they have to record the great loss 
which the Society has sustained during the past half-year by the 
deaths of Lord Tredegar and Mr. Holland,. Trustees and former 
Presidents of the Society, Lord Kesteyen, a Trustee, and Mr. 
William Torr, of Aylesby, Lincolnshire, a most active and 
valuable Member of the Council. 

The vacancies in the list of Trustees caused by the deaths of 
Lord Kesteven^d IVIr, Holland have been filled up by the 
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election of Sir T. Dyke Acland, Bart., M.P., and Mr^ Dent ; 
and the two vacancies in the Council which were reported at 
the General Meeting in December have been filled up by the 
election of Sir R. Musgrave, of Eden Hall, Penrith, and Mr. W. 
Frankish, of Limber Magna, Ulceby; while the elections of 
Mr. W. Cayley Worsley, of Hovingham, York; Mr. Hugh 
Aylmer, of West Derehain, K’orfolk ; and Mr. Robert Russell, 
of Horton Kirby, Kent, have filled the vacancies caused by the 
death of Mr. Torr, and the transfer of two Members of the 
Council to the list of Trustees. 

The vacancy caused by the death of Lord Tredegar will pro- 
bably be filled up in June. 

The accounts for the year 1874 have been examined and 
certified by the auditors and accountants of the Society, and have 
been published in the last number of the * Journal,’ together 
with the statement of receipt and expenditure connected with 
the Country-meeting at Bedford. The net deficiency of those 
receipts, as compared with the expenditure, was 3717/., to meet 
which the Council have applied the surplus ordinary income of 
the year, in addition to the sum realised by the sale of 3000/. 
New Three per Cents, previous to the General Meeting in 
December. The funded capital of the Society now stands at 
21,112/. 7s. %d. New Three per Cents. ; and the following sums 
were, on the 1st instant, in the hands of the bankers, available 
for the ordinary purposes of this Society and towards defraying 
the expenses of the forthcoming Taunton Meeting, namely, on 
deposit 1500/., and balance of the current account 3321/. Os. 5rf. 

The receipts at the Country Meetings of the Society ha^ng 
proved for several years in succession inadequate to meet the 
expenditure, to an extent which has caused a diminution of 
6300/ in the Society’s capital in the course of five years, the 
Finance Committee have specially brought this matter under 
the notice of the Council, particularly with reference to the cost 
of the Trials of Implements. After an extended investigation 
and much discussion, the Council have resolved that the Imple- 
ment Trials shall still take place annually ; but that the list of 
classes of implements to be tried, in addition to new inventions 
which may be tried in any year, shall for the present be con- 
fined to the following ; — ^Double-furrow ploughs, root-thinners, 
manure-distributors, mowing-machines, horse-rapes, haymakers, 
reaping-machines, sheaf-binders, stacking - laachines, stone- 
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breakers, tbatchmaking-machines, steam-cultivating machineiy, 
agricultural locomotives, and waggons suitable for agricultural 
locomotives. They have also resolved that the trials of mowing 
and haymaking-machines which will take place this 3 'ear at 
Taunton, shall be followed by a trial of reaping-machines and 
sheaf-binders at a proper season next year. By this arrange- 
ment the Council hope to lessen the expense to the Society 
without diminishing the usefulness of the trials, as the classes 
of impletnents which have been excluded from the list are those 
in which no further improvement of importance is at present 
probable, unless it be of such a nature as to entitle the imple- 
ment to a trial and award as a new invention. They also 
believe that the expenses of exhibition at the Soclet/s Country 
Meetings will be materially reduced in those years, as in 1876, 
when the trials will not take place at the time of the Show, but 
at a more appropriate season. 

The Council have received with much regret the resignation 
of Mr, Bi?andreth Gibbs as Honorary Director of the Society’s 
Country Meetings, an ofiSce which he has held for upwards of 
thirty years, much to the advantage and interests of the Society, 
and the duties of which he has discharged with remarkable zeal 
and efficiency \ and they have resolved that a suitable testimonial 
be presented tc Mr. Brandreth Gibbs on his retirement from the 
office of Honorary Director, as a mark of the appreciation enter- 
•tained by the Society of his valuable servicib in that position. 

Mr. Gibbs’s resignation has rendered it necessary to provide 
for the performance of the duties which he has so long and so 
ably discharged, by a division of the labour and responsibility 
involved 5 and the Council have resolved that the Secretary 
shall have charge of the additional oflSce work ; that the Smvey or 
^ail be responsible for the final preparation of the implement 
and cattle sheds ; that the Stewards of Implements, Live Stock, 
and Finance shall be responsible for the work of their several 
departments ; and that there shall be a Stevrard of General 
Arrangements elected for three years, who will have the super- 
vision of the entire Showyard, and act in concert with the 
Stewards of Departments, when appealed to by them, or when 
his assistance may be necessary. The Council have unammously 
requested Mr. Jacob Wilson to xmdert^ethe duties of the office 
for fhe first time. 

The district assigned for the Country Meeting in 1876 com- 
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prises tlie counties of Derby, Leicester, Lincoln, Northampton, 
Nottingham, Rutland, and Warwick. The Council having 
received most cordial invitations from the authorities of Bir- 
mingham, Lincoln, Nottingham, and Peterborough, appointed 
a Committee to inspect the sites and other accommodation 
offered by the respective localities; and after considering the 
Report of this Committee, and conferring with representatives of 
the several towns, finally decided that the Country Meeting ’ 
for 1876 should be held at Birmingham. 

The Council have also to announce that, in accordance with 
the rotation of districts at present followed, the Country Meeting 
for 1877 will be held in the district comprising the counties 
of Cumberland, Lancaster, Westmoreland, and the West Riding 
of Yorkshire. 

The Council have obtained the opinion of T. C. Kingdon,. 
Esq., Q.C., as to the proper interpretation of the language of the 
Charter and of the Bye-laws, more especially with reference to 
some apparent inconsistency between them respecting the powers 
of the Members of the Society. The full text of the case sub- 
mitted to Mr. Kingdon and his opinion are added as an appendix, 
to this Report ; and the Council have now only to add that, after 
careful consideration of the opinion of Mr. Kingdon, they gave 
power to a Special Committee to re-consider those Bye-laws, 
which are inconsistent with the Charter, and generally to revise 
the Bye-laws of the Society. The Bye-laws, as revised by the 
Committee, are at present under the consideration of the 
Society’s solicitors, and it is proposed to enact the revised code 
in December in the manner laid down in the existing Bye-laws. 

The Secretary of State for Foreign Affairs having communi- 
cated to the Council a correspondence between the Swiss Envoy 
at Vienna and Sir Andrew Buchanan, Her Majesty’s Ambassa- 
dor, relating to the alleged probable importation of the Colorado 
Potato-beetle into this country with American potatoes, this 
question has received the careful attention of the Botanical Com- 
mittee during the past six months. They have ascertained that 
American potatoes are imported into this country (in compara- 
tively small quantities, and for use as seed) during the months 
of November to March inclusive ; and they have arranged for 
the publication of a paper on the subject in the next number of 
the * JoumaV which will appear before the commencement of the 
next season of importation. 
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APPENDIX TO RBPOET OF THE COUNCIL. 


mugal apmtltttral of Snglatfli. 

ITS CONSTITUTION AND BYE-LAWS. 


The SodE'py is incorporated by Eoyal Charter, dated on the ^6th of March, 
1840* Its Members being tbe4hen subscribers of the then existing ** English 
iLgrioultnrd. Society,^’ or those “ who should at any time thereafter become 
subscribers thereof according to snch Emulations or Bye-laws as should be 
thereafter framed or enactS” — their number being indefinite, but classed 
aceordi^ to their election rate of payment, into Governors and l^embers — 
aprincipe of its constitutioh being the total exclusion of politics — “which no 
Bisolution, Bye*>law, or other enactment of the said Body rtditic and Corporate 
shall on any account be allowed to infringe ” 

Clause 8 directs three General Meetings of the Society to be heldanhually — 
two in London, one in May and the other in December, and one in the cbuntiy* 
At the May lleeting in London, the Goyemozs and Members are erimwered 
to dect a President and Council — consisting of one President, twelve ^ostees, 
twelve Yice*Pres!dents elected from the Governors, and of fiBy other Members 
elected indiscriminately from Governors and Members, twenty-five of the 
fi% goin^ out by rotation each year, but being capable of rerelection* “All 
vacancies in such offices by resigimtion, death, or otherwise, to be filled up by 
election, and the majority of votes of the remaimng Members of such President 
and CounciL” 

Clause 7 somewhat repeats Clause 6, granting to the May Meeting “ full 
power and privilege of selecting the Prudent, Trustees, Vice-Presidents, and 
other Members of the Council, from the Governors and Members as aforesaid,** 
“and that such President, Trustees, Vice-Presidents, and GounoU shall ie 
rm^ated In their proceedings by such Bye-laws . as may and shall fiom time 
to time be enacted by them confonnably widths terms of the Charter” 
ISo established Bye-law, however, being in any case altered, or new one 
proposed, without at least one month’s notice of such intention beii^ ^veu 
to each Member of the Council, “ and empowers tiie President and. Comacil to 
appoint and remove a Secmtaiy, respontible to them for the . discharge of his 
duties as defined,, from time to time, by their Bye-laws or Special Eeimlutlcm&” 

Clause 9 declares that the President and Council “imall have the, sole 
management of the income and funds of the said Body Politic and Corporate,^ 
and also the entire mans^ement and superintendence of all the other affisdrs 
and concerns thereof, and shaU or may, bnt not inconsistmitly with or con- 
trary to the provisions of the Charter or any existing Bye-law or the laws or 
statutes of the realm, do all such acts ana deeds as shall appear to them 
necessary or essential to be toe for the purpose of carrying into effect the 
objects and views of the said Boyal Agrieultuial Society m England.” 

Various Bye-laws and Beguktions, or Btohitions, have been passed by tiie 
Council, wh&, with the Cmuter, have been printed for the use of Membenu 

(A print aooompanies this Cam.) 

The Bye-laws Hos. 1, 6," 9, 13, 14, 15, 22, 23, 27, and 76, and Eesolutions 
Kos. 1 and 4, ate those more partleulmrly to be lef^red to jar the purposes oi 
this Case, 

VOIu XL— AS. d3 




The President, 'Vice-Presidents, and Trustees have hitherto jbeen elected at 
the General Meetings in May by show of hands, and the twenty-five incoming 
Hembei^ of "Council by Ballot 6f the Members then present (Bye-law 16). 
Members are elected and dismi^ed by the President and Councfi according 
to Bye-iftws 1 and 9. 

Ho Bye-laws have ever yet been passed at any of the General Meetings. 

Hor have any JResoluti<»i& been passed at any of tho^ Meetings in any way 
interfering with the past or present Bye-laws, or with the President and 
Council: Practically, the sole action of the Society, at the General Meetings, 
has been confined to the election of the President and Council, and receiving 
the Beports of the Council, and the whole government of the Society has heai 
left to the President and Oounoil, on the assumption that it is delegated to 
them by Clause 9 of the Charter. 

And, on that assumption, all ihe existing Bye-laws and Besolutions have 
from the outset been accordingly passed by the President and Council alone: 

Members at the General Meetings are invited to make suggestions on the 
Beports of the GouncU; butanytlung like a Resolution, at the instance of a 
in any way tending to direct or control the Council, is at once 
stopped by the president as wing vltra vires, 

- It/wOuld obviously be most inconvenient, in a body like the Society, to he 
without a ^veming he^ ; or if any set of Members ont of the Council could 
"whtrol or Interfere with the action of that head by any Evolution which a 
mere section might contrive to carry at any General Meeting. The attendance 
of ordinary Members at the London Meetings — and particularly at the May 
Meetu^gs— is very small, and Pt^lntions might easily be carried in that way. 
'At the same time; it might be beneficial to the Society were the election of 
the President and Connell not confined, as now, to the few Members present 
at the May Meetings, but were extended to the Members at large by voting 
by inoxy . Such an extension would be an enlargement, and not a restriction, 
of the present right or practice, . 

Much discussion on this question, in connection with the relative status of 
the President and Council to the General Body has of late taken place in the 
Society, and hence the reason for the present Case. 

In dealing with the subject it seezhs neces^try to consider. 

What powers are incident to the Ccoporate Body, as constituted by the 
Charter? 

And what liowera are spedaBy inferred by 

It is assumed that the Bocidy would have the ri^tto pass Ri^ldtions and 
make Bye-laws, as incident to ito incorporation, if such nght be riot displaced 
or negatived by the Charter itseli 

Dc«s the Charter therefore do the ktler? 

It no doubt (Clause 9) vests the k)le manr^ement of the Societ^s property, 
and management and superintendence of its affairs, consistently with the pro- 
visions of the Charter and Bye-laws, in the President and Council, and 
(Clause 7) directs that the President and Council shall be regulated in their 
proceedings by the Bye-laws which they themselves may enact conformably 
with the Charter. But does this confer on the President and Council the 
absolute and sole rissht to make Bye-laws affectirig the Society at large, or its 
Members individually, and in derogation of any general right otherwise in- 
cident to the Corporate Body ? If so, the power of the Corporate Body in its 
Corporate entirety is then necessarily limited to the election of the President 
and Council as the governing and controlling head. And if not, then what 
other powers can the Society exercise ? 

It is assumed tha^ except in so far as the Charter itself invests the Psesi- 
dent and Council with special powers, the general incidental powers remain 
with the General Body ; and that if those special powers, as vested in the 
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President and Council, are limited to general management according to 
existing Bye-laws, and to making, simply, Bye-laws to govern their own 
proceedings, and not Bye-laws to bind the Corporate Body at large, the 
Body can, nevertheless, by Besolntions or Bye-laws made by the Body, control 
the President and Oonncil, 

The oontrary view has hitherto been tbe mleand practice of the Society. 

Some of the Bye-laws, and especially Nos. 13 and l4, might perhaps be 
questionable, if the - exclusive power be not vested in tbe- President and 
Council ; and Bye-laws 22 and 27 admit the right of the Society in General 
Meetings to control tbe President and Council, though in practice tbe exercise 
of such right has . always been denied. The Bye-laws and Eesolutions, 
sreneially, are in .n^y respects inharmonious, and require revision. But 
before any revision is attempted, it should be clear who has the power to 
revise; Should any of those existing he invalid, forwhnt of power in the 
Prei^dent and Council, that informality might, it is assumed, he cured by a 
resolution of the General Body. , 

Having regard, however, to the above st^ments. 

THE OPimON OP COUNSEL is desired 

1st. As to the j^wers of the General Body, independently of, or to control, 
‘the President and Council. 

2hd. As to the special powers of the President and Council, hitherto exer- 
cised, to act without reference to the General Body. 

3rd. Whether the Charter precludes voting by proxy at General Meetings? 

4th, If not, in what way the future votiig by proxy may he effected ? 

5th. Whether any and which of the Bye-laws and B^lutions above spedally 
referred to are beyond the powers of ithe President and Council, or 
contrary to the piindplosof Soeiety*s Charter ; and, if the former, 

how far they may he ^nffrmed by the Eesolutions of the Genersd 
Body? 

6tli. And ^erally,as toanyotherof the Bye-laws orBeaolutions, by reason 
of informality, ihoondstency, or otherwise, calling for pe^ular 
- notice. * 

OPINION. 

1st. I am of opinion that the General Body has no powers independently o^ 
or to control, the President and Council. By the 9th S^tion ol the 
Charter, the sole management of the ftmds of tiie S(»iety,.and the 
entire management and superintendence of its affairs, is vested in 
tbe President and Council, and hj the 7th; Section of the Charter, 
their powers are to be exercised in conformity with Bye-laws to be 
made by themselves; and I am of opinion that these, provisions of the 
i^Tter impliedly exclude the General Body ffom making nny Bye- 
law, or voting any Besolution to control the powers of the President 
and OoundL The General Body may, indeed, I think, at any of 
the General Meetings, offer su^^tions or recommendttikms for the 
guidance oi the President and Council, but may not enfcnrce them by 
voting any Besolution, or making any Bye-law, or by requxring tim 
Pnsident and Council to make any Bye-laws to enforce, them. 

2nd. I am of opinion that the Pretident and Council have the special 
powers hitherto exercised by them, to act without reference to the 
General Body. 

3rd. I am of opinion that the Chartefr preclndes voting by proxy at General 
‘ Meetings. No such power is expressly oonfdtrSi by the jCSiarter, and 
in the absence of any express powers ccmferruDg sudh a right, no suck 
right exjpts at common law. 
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401 . The answer to the 8id question renders an answer to tiiis question 

6lii. Body .have, in my opnion, no power to intettee with 

or control the Preddent and Council- in their mamgm^ of the 
aSiftiis of tbe Sociotyj I am of opimon that 22ija, and 

27tiL Bye-kwSy affect to give the General Body ^ch 
are beyond the powers of the President and Conncil, and contraw to 
the principles of the Charter, and cannot be confirmed by resolutions 

of the Gfenerai Body. ^ y 

6th. I do not see any le^ objections to any of the other Bylaws or 
Eesolutionsj hut generally they are , in a somewhat conmsed_and 
scattered shape and order, and it would he advisable to have them 
carefully revised and consolidated, and put into a more regular and 
consistent form and order. 

T. K. KINGDON, 


TsVFUi, F^Rnmry 26^, 1675. 
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The Quarterly Reports of the Chemical Committee have 
recently contained satisfactory evidence that the quality of the 
manures and feeding-stuffs now supplied to Members of the 
Society is much better, on the whole, than was formerly the case. 
Articles which Dr. Voelcker has found on analysis to be of 
inferior quality, have been frequently ascertained to have been 
sold, not as pure,” or by the exact name which the purchaser 
mentioned in his first communication to the Consulting Chemist. 
In such cases the purchaser has no redress, and he should 
therefore be careful to ascertain that his linseed-cake is invoiced 
to him as ^‘pure,” that Bone-dust” is not called “Bone 
Manure,” and so on with other substances. 

In consequence of the discontinuance of the Government 
returns of the number of animals affected with Foot-and-Mouth 
disease, Pleuro-pneumonia, and other contagious diseases, no 
record exists of the increase or diminution of such diseases 
throughout the country, or of the effect of the Orders in Council 
relating thereto. The Council, therefore, communicated with 
the Chairmen of Quarter Sessions in each county, with the view 
of obtaining the reports of the inspectors under the Contagious 
Diseases (Animals) Act, and any other information in connec- 
tion therewith that they may be able to supply ; but up to the 
present time they had received reports from only 14 counties. 

The Shorthorn Society of Great Britain and Ireland having 
applied for rooms in the Society’s House^ the Council have 
resolved to let the second floor to that Society. 

The examination of candidates for the Society’s prices and 
certificates, including the Life-Membership of the Society, took 
places as usual at the Society’s rooms, jfrom April 13th to 17th 
inclusive. Six candidates having entered their names in accord- 
ance with the regulations, duly presented themselves for 
examination. Two of these, Messrs. Cathcart and Wilson, of 
the Royal Agricultural College, Cirencester, obtained First- 
Class Certificates and the Life Membership of the Society 5 the 
former also gained the First Prize of 25/., and the latter the 
Second Prize of 15Z. All the other candidates failed to satisfy 
the Examiners in Chemistry and in one other necessary subject. 

By order of the Council, 

H. yL JE5fKI3TS, 

^ereiary. 
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De. Half-teably Cash Aooouht 


To Balance in hand, Ist January, 1875 

£ 8. d. 
514 0 9 

& it d. 


22 0 Q 





536 0 9 

To Income:— 


314 0 11 

Suhseriptions;— 

Oovcniors* life-Coznpositioxis 

£. s. dt 

.. .. 280 0 0 

4. 325 0 0 


Members* Life-Compositions 

MembeTH* amiTiai .. .. 

.. 1,210 0 0 
.. 4* 3,146 W 0 





4,961 17 0 




0 4 0 


Potato Disease Investigations : 

Potatoes snl4 r- f- n it 


19 8 0 


HnU Meeting,* 

Bedford Meeting 


2 10 0 
J^4: V 

i , 

Total Tiu^iTnA , , - + . ^ 


5,351 13 13 

4,255 13 10 


To Taunton Meeting 



t 

1 

1 a trntt tf A 
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SOCIETY OF ENGLAM). 

PEOM 1st Janttaet to 30th JmiE, 1875. 
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Ce. 


By Expenditure:— i £ t. d. 

Establishment : — 

Salaries, Wages, &c 532 10 0 

Houser-Bent, Taxes, Eepairs,&o. 243 o 6 

OfiSce:— Printing, Postage, &c. .. .. .. .. 220 !0 5 


£ s, d.‘ 


Journal: — 

Printing and Stitrijing 520 15 11 

Postage and l>elivety .. .. isT 0 0 

Literary OontributiODs .. .. .. .. .. 150 0 0 

Woodcuts ,, 31 5 6 

Printing Index 189 2 11 

Compiling ditto .• .. .. 35 o 0 

Wrappers for three deliveries 33 10 o 

Chemical 

Consalting Chemist's Sahuy «• 150 o Q 

Grant for Povestigatioiis 200 0 0 


Vetminary 

Grant to Eoyal Teterfnaiy College, to Christmas, 18U . . . . 
Botanical:— 

Otmanlrin g Bafunfa t** ^ ,, 

Education 

Prizes .. 40 0 0 

Fees to Examiners .. 52 10 0 

Advertising and Printing,. .. .. .. .. .. 36 2 0 

SubscrlmtioDS paid in error retained 

Potato iMaease Investigatloas «. .. •• .. 


1,146 14 4 ; 


200 0 0 
50 0 0 


LawCosts .« «« 54 1 6 

Expenses of Inspecrion Gomuuttee .. .. 12 2 9 

Bedford Meeting .. ,, .. 


Total Expenditure 
By Countiy Meeting Plant .. .. 

By Taunton Meting ... •« 


113 12 
4 0 
195 2 


C6 4 3 
97 2 0 ! 


150 0 0 
2,913 13 U 


By Balance in haiM^SOih June;— i 

Banters .. 2,346 5 7 I 

Secretary 9 13 6 | 

At Deposit, London and Westminster Bank | 


2,315 19 1 
I,50D 0 0 


£ & <?. 


3,223 10 0 


3,063 13 a 


3,859 19 1 


A10,143 3 6 


30th Jtjhh, 1875. 


ji^rrs. 


Cash in hand .• .. 

By Deposit Account 

By New 3 per C^t Stoc^ 21,1122. 7s. 8d. 
Books and Fumiture in Society's House . . 
Gountzy Meeting Plant .. .. 


A *, dw 
2,355 19 1 i 
1,509 0 0 
20,179 21 
1,451 17 ,6 ' 
2,394 0 S I 


Less at credit pf Taunton Meeting .. 

* ra2ueaf93|s£l9,791 17f;2d. 

iltei.— The above Assets are exclusive of tbe amount 
recoverable in respect of aneazs of Subscription, to 
30th June, 1875, which at that datp amounted to 
17731. 


£ f, d. 


27.830 19 4 
1,219 16 2 


A26,061 3 2 


£x{jxninc4, audited, ami found correct, this 16th day of August, 1375. 

FRANCIS SHERBORN, \ 

A. H. JOHNSON, } AumffS m Sodelw^ 

HENRY CANTRELL. J 
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SHOW AT TAUNTON, 

JULY, 1875. 


STEWAEDS OF THE TAED. 


Stoolc. 

M. 'Wbiee BiDixiir, H J*., 

Wtt.tjam TT. WaBMQEUD, 
H0N.W.EfiEBT0N,MJ». 

Joseph Bhcttlewobth, 


; Implexneuts, 

! ChABLES WhETEHEADj 

! Jabez Titbner, 

J. Bowen Jones, 
John Hemslen. 


Forage. 

James S. Belt. 

Steward of Ctoeral Anangements. 

Jacob Wilson. 


JUDGES OE STOCK. - 


SOBSES, Ae. 

t EXf'T *, 

Blowbigbt, 

Spbaggon, 

H. B. Batlt, 

G. F. Howabd, 
1 j.Hannabd. 


GAX3XE. 

Shorthoziuf. 

T. Gow, 

H. Chandos Pole-Gel4 
J. Wood. 


Heiefords. 

Bichabd Bach, 

T. Bogebs, 

William Taelob. 


I SHEEP. 

I leicesters. 

'■ Ckaeles r)r.ATtKTg^ 

! Sameel Field, 

I Thomas Stamper. 

I Cotswdds and linoolns. 

I J. B. Atlmeb, 

; HenbyBeevob, 

I W. T, Gabne, Jnn. 

Sonthdowns, Empshires, and Oxford 
Downs. 

! Henry F. Hart, 

I Henry Overman, 

; J. E. Bawlence, 

> Sbropsliires. 

T. Hobley, Jnn., 

O. B. Keeling, 

G. Bandell. 


Devons and Sussex. 

BL W. Keaby^ 

J. Overman, 

J. Qttartly. 

Jerseys and Onemseys. 

Walter Gilbey, 
d F. De CoBNir. 


Somerset and Dorset Homed, Dartmoorsy 
Exmoors, and Devon Long Wools. 
John Cabpenteb, 

H. Mayo, 

J. W. Faull. 


PIGS. 

B. Cabter, 

W. Cattle, 


r 



Stewards^ Judges^ at Taunton. 


xlix 

Judges ti Butter and dieese. 

W * Clabk, I J, Watbost. 

Inspeetors of Shearing, and Judges of Wool. 

"W. JOBSON, j W.ShTTTLEB, I J. B. WOBKMAX. 

Yeterinaiy Inspectors. 

Pbopessor Bboto, I B, L. Hbst. 

JUDGES OP IMPLEMENTS. 

Classes Z. and XL— Hbving Baohinas. 

MAJOB GiLLSTHAST, 1 JoHBHzCKS!?, . 1 J. W.E131BEB. 

CSasses HL, 17., and T.—Haymaking lEarixines, Horse Bakes. 

W. Cbasheld, 1 J. D. Ogiltie, | Jobs* Thompson. 

Hiscellaneous Articles, and Spedal Prizes for Guard to. the Brum of a Threshing 
Kariiine, and also oomMned Guard and Feeder. 

Thos. CJhambebs, I John Lakh, j W. Sasday. 

Bcjjorfer.— J ohn Hemslet. 

Farm Judges. 

Edwaed Lcttle, L T. P, Outhwatte, 1 J. Bouhen Jones. 
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AWAED OF PEIZES. 


2foTE. — The Judges were instructed, in addition to awarding the 
Prizes, to designate as the Beserve Number one animal in each. 
Olass, next in order of merit, if it possessed sufficient for a Prize ; 
in case an animal to which a Prize was awarded should subse- 
quently become disqualified. 


Pnzes given hy the Taunton Local Committee are rmrhed thus (*). 


HOBSES. .. 

AgricuUural StaUiom — Tmo Tears~old. 

Stephen Davis, WoplashiU^ Pershore FibstPeizb, 20Z.,for “General,” roan, 
bred by himself ; sirie, “ Captain dam, Pleas^t,” by “ Bowled.* * 

Thokab Stand Hah, WbiiieMdi Maioibhester ; Snoosm PBizk, lOZ., 

finr “Dncle Tom,” bay, bred by Mmself; sire, “Honest Tom;*’ dam, 

Jaiies Fibsth Cbowtebb, Knowl Grove, Mirfield, Yorkshire : Third Prize, 
5?., for “Compact Tom,” bay, bred by Mr. W. Taylor, Singleton,. 
Poulton le Fylde, Lancashire ; sire, “ Honest Tom dam by “ Napoleon.” 

Stephen Davis, Woolashill : Beserve jYwm&cr, to “Drayman,” roan, bred 

by himself; sire, “Captain;” dam, “Darby,” by “Duke of Wel- 
lington.” 

Agrihiliiiral StcBions foaled before the IsZ of January^ 1878. 

Charles Albert Tanner, Yatesbnry, Caine, Wilts: First Prize, 20Z., for 
“ Samson,” bay, 4 years-old ; br^ by Mr, Neville Cuss, West Field Farm, 
Latton, Cirencester. 

Thomas Statteb, Stand Hall, Whitefield, Manchester : Second Prize, lOZ., 
for “ Young Champion,” chestnut, S years-old ; bred by Mr. T. Stokes, 
Caldecot, Eockingham ; sire, “ Champion.” 

Nathaniel Cooke, Chevithorne, Barton, Tiverton, Devon : Third Prize, 5Z., 
for “ Samson,” bright bay, 9 years-old ; bred by Mi*. Nix, Somersham, 
St. Ives, Hunts; sire, “Old Samson.” 

James Pirth Ceowther, Knowl Grove, Mirfield, Yorkshire : the Beserve 
NuwrAey\ to “Young Honest Tom,” bay, 6 years-old: bred by Mr. Jonas 
Few, Wallingham, St. Ives, Himts; sire, “Honest Tom;” dam by 
“ Thumper.” 


Clydesdale Stallions — Two Tears-old. 


William Stanford, Charlton Court, Steyning, Sussex : First Prize, 20Z,, for 
his bay ; bred by himself; sire, “The Duke;” dam, “dTenture.” 

William Whitlow, The Hotel, Preston Brook, Cheshire : Second Prize, lOZ., 



Award of Live-Stock Prizes at TautOon. 
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for "Clyde,” red roan; bred by Mr. T. Peidval, Moss Side, STorton, 
Warrington; sire, “Lord Lorns;” dam, ^‘MoUy.” 

Thomas Palsieb A 2 ?D Soks, Borough Kelly, Tavistock, Devon: the Beserve 
Number^ to their bay; bred by themselves ; sire, “Prince of Wales:” 
dam, “Jessie/’ ^ , 

Clydesdale Stallions foaled before Bie \st of January, 1873, 

William S. Gobe Lahgtoh, Newton Park, Bristol : First Prize, 20?., for 
“ Never mind him,’’ brown, 5 years-old ; bred by kir. D. Eiddell, Eiilbom, 
Duntocher, Glasgow ; sire, “ Prince of Wales.” 

Edward and Alfred Stanford, Eatons, Ashnrst, Steyning, Susses : Second 
Prize, 101 ., for “ The Duke,” brown ; bred by the Duke of Hamilton, 
Hamilton, N.B. ; sire, “Sir Walter Scott;” dam, “Bell,” by “Lothian 
Tom.” 

Edwabd Pease, The Crandalls, Bewdley, Worcestershire: Third Prize, 51 ., 
for “ Emperor,” bay, 5 years-old ; bred by Mr. S. Clark, Campbeltown, 
N.B. ; sire, “ Largs "jock dam, “Lily,” by “ Toung Clyde.” 

LiEtTT.-CoLONEL R. LoTD-LnffDSAT, T.C., M.P., Lockinge Park, Wantage, 
Berks : the Reserve Kumher, to “ Prince Albert,” bay, 7 years-old ; bred 
by Mrs. Snodgrass, Clochkiel, Campbeltown, Argyleshire ; sire, “ Largs 
Jock dam by “ Old Scotchman.” 

Suffolk StalUom — Tm Tears-old, 

Leexjt-Colonel FnmwEB Maitland Wilson, M.P., Stowlangtoft Hall, Bury 
St. Edmund’s, Suffolk : First Prize, 20?., for “ Prince Imperial,” chest- 
nut ; bred by himself ; sire, “ Heir Apparent dam, “ Bury Empress ” hy 
“ Harwich Emperor.” 

Lieut.-Colonel Fuller Maitland Wilson, M.P., Stowlangtoft Hall : the 
' Beserve Number, to “Ticeroy,” chestnut; bred by Mr, Cant, Mile End, 
Colchester; sire, “ Monarch;” dam, “ Violet,” by “Duke.” 

Suffolk SioiUons foaled before tJie 1st of Jamary, 1873. 

WnaHAK Btford, The Court, Glemsford, Suffolk: First Prize, 20?., for 
Stat^man,” chestnut, 4 years-old; bred by Mr. C. Frost, toie Hall, 
Wherstead, Ipswich ; sire, “ Talbot dam, “ Violet,” by “ Hero.” J 

Horace Wodton, The Hall, Newbourne, Woodbric^e, Suffolk: Second Prize, 
10?T for “Royalty,” chestnut, 4 years-old; bred by himself; sire, 
“Magnum Bonum f dam, “Duchess,” by “ Warrior.” 

William Btford, The Court, Glemsford, Suffolk : the Beserve Number, to 
“Active,” chestnut, 3 years-old; br^ by Mr. G. Button, IJphalI,Gar- 
boldisbam, Suffolk ; sire, “ Duke dam, “ Moggie ” by “ Sovereign.” 


Thomas Gee, Bewhurst Lo^e, Wadhurst, Hawkhurst, Kent : First Prize, 
50?., for “Citadel,” chestnut, 16 years-old; bred by the Earl of Derby, 
Enowsley ; sire, “ Stockwell dam, “ Sortie,” by “ Melbourne.” 

Hesbt William Freeman, 24, Circus, Bath : Second Prize, 20?., for 
“Claudius,” bright bay, 8 years-old ; bred by Mr. 0. Snewing, Holywell 
Stud Farm, Sugby; sire, “ Caractacus f dam, “Lady Peel” by 
“ Orlando.” 
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Lieut.-Colonel J. S1MPS02T Ballard, the Boyal Arseiial, Swansea, Gla- 
morganshire : Third Prize, 10 ?., for ** Weather Star,” brown, 11 years- 
oM; bred by Mr. J. Osborne, Ashgill, Middlebam, Yorkshire; sire, 
“ Weatherbit dam, “ Fairy Knowe,” by “ Touchstone.” 

Thomas Kinsman Bickell, St. John’s Stud Farm, Lamerton, Tavistock: the 
^Reserve Number to “ Eastley,* chestnut, 10 years-old ; bred by Mr. J, H. 
Goater, Newmarket; sire, “Trumpeter;” dam, “Maud,” by “Loup 
Gaxou.” 


SfcilUons mitdble for getting Sachneys, 

Benjamin Balderston, Mount Pleasant, Boston, Lincolnshire : First Prize, 
20 ?., for “ Norfolk Hero,” dark brown, 9 years-old ; bred by Mr. B. B. 
Mason, Wereham ; sire, “ Perfection.” 

William Broad, Angel Hotel, Carmarthen : Second Prize, 107., for “ Pheno- 
menon,” bay, 4 years-old ; breeder unknown ; sire, “ Boyal Oak dam, 
“ Polly,” by “Blacklock.” 

Thomas Statter, of Stand Hall, Whitefield, Manchester: Third Prize, 57., 
for “ Perseverance,” black, 3 years-old ; bred by Mr. Dunham, Wymond- 
ham ; sire, “ Confidence.” 

Clement Champney, Theale, Wells, Somerset : the Reserve Number^ to “ The 
Flyer,” brown Iwy, 3 years-old ; bred by Mr. J. Buriow, Theale. 

Pony Stallions, 

Christopher W. Wilson, High Park, Kendal, Westmoreland : First Prize, 
207., for “ Sir George,” town, 8 years-old 5 hred by Mr. W. Walker, 
Shadwell, Yorkshire ; sire, “ Sportsman.” 

James Firth Cbowthbb, Knowl Grove, Mirfield, Yorkshire : Second Prize, 
10?., for “Cannon Ball,” black, 3 years-old; bred by himself; sire, 
“Shepherd F. Knapp;” dam, “Cunnii^.” 

Major William Mueeat, 3, Stanhope Place, London ; the Reserve Number, 
to “Pluto,” brown, ag^; breeder unknown; sire, “Lance;” dam by 
Sir C. Domvilies “Arabian.” 


Agricubural Mares, in foal or with foal at foot. 


Thomas Statter, Stand Hall, Whitefield, Manchester: First Prize, 20?., 
for “Boyal Duchess;” hay, 8 years-old, in foal to “King Tom;” bred 
by Mr. C. Lister, Coleby Lodge, Lincoln ; sire, “ Champion.” 


Henry Purser, Willington Manor, Bedfoi^ : Second Prize, 10?., to “Honest 
Lass,” bay, 5 years-old, in foal to hlr. Stokes’s “Champion;” bred by 
Mr. J. L. Curtis, Chatteris; sire, Welcher’s “Honest Tom;” dam 
“Pink.” 


The Earl op Ellesmere, Worsley Hall, Manchester ; Third Prize, 6?., for 
“ Countess,” bay, 7 years-old, in foal to “ King Tom bred by Mr. W. 
Friar, Deeping St. Nicholas; sire, “Cloot;” dam by “England’s 
Gkry.” 


Frederick Street, Hairowden House, Bedford ; the Reserve to 

“Royal Beauty,” roan, 9 years-old, in foal to Mr. Stokes’s “Young 
Champion bred by Mr. Granger, Haddenham, Ely ; sire, Tebbutt’s 
“Thumper.” 
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Clydesdale Mares^ in foal or with food at foot, 

Edward aot) Alfred Stanford, Eatons, Steyning, Sussex; First Prize, 
20?., for “ The Flower,” bay, 5 years-old, in fbal to Champion bred 
by themselves ; sire, ** The Duke dam, “ Violet.” 

The Earl of Ellesmere, Worsley Hall, Manchester : Sscoiin) Prize, 10?,, for 
“ Mrs. Muir,” bay, 9 years-old, and foal by “ King Tom ; bred by Mr, Muir, 
Loch Fergus, Kirkcudbright, N.B. ; sire, ** Champion.” 

James Lawrence, Thornhill, Forres, Morayshire: the Beserve Numker^ to 
'‘Bell,” bay, 4 years-oli la foal; bred by Mr. A. Buchannan, Gars- 
caden Mains, Glasgow. 

Suffolk MixteSy infoal or with food cUfoot^ 

Horace Wolton, The Hall, Kewboum, Woodbridge, Suffolk : First Prize, 
20?., for “Brag,” chestnut, 5 years-old, and Voal by “ Royalfy bred 
by himself; sire, “ Boby’s Royal Prince dam, “Deppar.” 

Francis Leybobnb Popham, Hunstrete House, Chelwood, Bristol : the Beserve 
Number, to “ Happy,” chestnut, aged, and foal by “ Moulton breeder 
unknown. 


Agricodturcd Fillies — Two Yeoors-dd, 

The Eart. of Ellesmere, Worsley Hall, Manchester : First Prize, 15?., 
for his bay ; bred by Mr. Doughty, Luton Gamsgate, lincoinshiie ; sire, 
“ Young Thumper dam by “ Thumper.” 

William Barber, Congerstone, Atherstone, Warwickshire : Second Prize, 
10?., for “Flora,” iHOwn; bred by Mrs. Millhouse, SketcMey Hall, 
Hinckley ; sire, “ A 1 f dkm, “ Duchess,” by “ Black L^s.” 

Henry Pulleinb, Baxter Hall, Selby, Yorkshire : Third Prize, 5?., for 
“Patch,” black, bred by himself; sire, “Fanner’s Profit;” dam, 
“Deppar.” 

Francis Nicholas Smith, Wingfield Park, Derby : the Beserve Nujoher^ to 
“Suffolk,” chestnut ; bred by Mr. J. Ward, 'East Mersea, Colchester. 

Ayricidiural FUlies — Three Years-old, 

Charles Beart, Stow, Downham Market, Norfolk : First Prize, 15?., for 
“Lioness,” chestnut; bred by Mr. B. Morris, Thomey, Cambs. 

The Earl of Ellesmere, Worsley Hall, Manchester: Second Prize, 10?-, 
for “Duchess,” Imy; bred by Mr. W. Baker, Moor Barnes, Atherstone; 
sir^ “Robin Hood;” dam, “Bonnie.” 

Ldedt.-Col. R. Loyd-Lindsay, V.C,, M.P., Lockinge Park, Want^e, Berks ; 
Third Prize, 5?., for “Milly,” bay (Clydesdale); bred by himself; 
sire, “ Prince Albert dam, “ Maggie,” by “ Sir Walter.” 

Stephen Davis, Woolashill, Persbore, Worcestershire : the Reserve Nmnler, 
to “Flower,” chestnut bred by himself; sire, “Rowland;” dam, 
“Diamond.” 

Mxres inf ml or wW^food odfooi, suitoUf^ for breeding Smders, 

John Melbourne Evans, The Elms, Farrington Gurney, Bristol: First 
Peizb, 20?., for “The Duchess,” light chestnut, 6 years-old, in foal to 
“ Flying Corneta;” breeder unknown. 
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John Thomas Eobinson, Leckby Palace, Asenby, Thirsk, Yorkshire : Second 
Peize, 10?., for ** Gro-a-head,” hay, 17 years-old, and foal by “ Argill 
breeder tmknown ; sire, “ Sir Willisan.” 

Joseph Habeis Phanhlin, Eesham, Exeter: Thibd Prize, 5?., for ** Laura,” 
black, 9 years-old, and foal by “Make Haste;” bred by Mr. J, Black- 
aUer, Loventor, Totness;’ sire, “Patan;” dam, “Blaek Bess.” 

OcTAvrus Wasbb Maubt, jBEaygrass House, Taunton : the Beserve Numher^ 
to “Jenny,” grey, about li years-old, and foal by “Marsh Heron;” 
breeder unknown. 

Mares infodl or with foal at fooi^ mitdble for breeding Hackneys. 

Teokas Horbocks Miller, Singleton, Poulton-le-Pylde, Lancashire : First 
Prize, 20?., far “ Mabel Gray,” grey, aged, and foal by “Jack breeder 
unknown. 

Henry J. Bailey, Bosedale, Tenbury, Herefordshire : Second Prize, 10?., for 
“ Sybil,” brown, aged and foal by “ Double X breeder unknown. 

Albert Fdward ObULD, Black Heath, Exminster, Exeter: Third Prize, 
R, for “ Tzynda,” black, 9 years-old, and foal by “ Earl Derby breeder 
unknown ; sire, “ Young Koropieo dam, “ Fatima.” 

Charles Henry Pyatt, Victoria Park Farm, Bath: the Beserve Numl>m\ to 
his bay, 9 years-old, and foal by “Claudius breeder unknown. 

Pony Mosres in-foal^ or with foal at foot, not exceeding Id hmds. 

William Salter, Barton, ISforth Tawton, Devon: First Prize, IS?., for 
“ Multum in Parro,” chestnut, 7 years-old, and foal by “ Odd Trick 
' bred by himself; sire, “ Astonisber dam, “ Multum in Parvo.” 

Sib Wroth Acland Lethbbidob, Bart., Sandhill Park, Taunton: Second 
Prize, 10?., for “ The Waif,” chestnut ^cd, and foal ; bred by Mr. Loos- 
more, Bose Ash, Knowstone, Devon ; sire, “ Old Varmint.” 

William Coates, Scarborough Farm, Winchcombe: Third Prize, 5?., for 
“Kitty,” chestnut, 9,yeais-old, and foal by “ Cedric bred by himself; 
dam by “ Douglas.” 

Hwtder FiUies — Two Years-old. 

Edward and Alfred Stanford, Eaton^ Steyning, Sussex ; First Prize, 
15?., for “Gazelle,” chestnut ; bred by Mr. Hilton, Park Farm, Horsham ; 
she, “Hotshot;” dam, “Cautiom^” by “Bandy.” 

Francis Quartly, Brimley, South Molton, Devon : Second Prize, 10?., for 
“Starlight,” bay; bred by himself; sire, “Varmint;” dam, “Moon- 
beam.” 


Hunter Mares^-^TIiree Years-old. 

Teasdale Hilton Hutchinson, Manor House, Catterick, Yorkshire : First 
Prize, 15?., for “May Queen,” brown; bred by the Rev. W. Wharton, 
Gilling Bectoiy, Yorkshire; sire, “Honesty.” 

John Mildon, E'ew House, Puddington, Crediton, Devon : Second Prize, 10?., 
for “Lady Mary,” chestnjit; bred by himself; sire, “Clapham;” dam, 
“ Jewel,” by “Young Foxhunter.” * 

John Evans, Pengam Farm, Cardiff: the Bes&rve Bumher, to “Gwendoline ” 
bay; bred by himself; sire, “ Earcourt;” dam, “Brunette.” 
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Emter Mares — Four Tears-old. 

WtTiTjIam Aemstbong, Fairfield Villa, Kendal, Westmoreland : First Prize, 
26Z., for “Sunbeam,” chestnut; bred by Mr. Atkinson, Oak% Winder- 
mere sire, “ Oarleton dam by “ Doctor San^ado.” 

Nathaniel Cooke, Obevitbome, Barton, Tiyerton, Devon: Second Prize, 
15Z., for “Marygold 2nd,” chestnut; bred by bimself; sire, “ Olapbam;” 
dam, “ Maiygold 1st,” by “ Macbeatb.” 

George Wood Homer, Atbelbampton Hall, Dorchester : Third Prize, 107., 
for “Miscbiefi” chestnut; bred by bimself; sire, “Harlsaway:” dam, 
“QueeaoftheVale." 

John Evans, Pengam Farm, Cardiff : the Reserve Fumber, to “ Black Bess,” 
black; bred by bimself ; sire, “Loyola;” dam, “Brunette.” 

Eunier Qddings — Four Tears-old. 

George Bland Battams, Kilwortby, Tavistock : First Prize, 25?., for 
“Kelly,” chestnut ; bred by Mr. Palmer, Kelly, Tavistock ; i^e^- “ Paul 
Clifford dam by “ Bowstring.” 

Ewnters (Mares or Gddings)^ Five Years-old cmdujmards^ up to not less 

thm 12 stone. 

Frederick Barlow, Hasketon, Woodbridge, Suffolk : First Prizi^ 207., for 
“ King Charming,” brown gelding, 6 years-old; bred by Mr. M^on, Boro- 
bridge ; 4 |(ire, “ Anderby dam by “ Tbeon.” 

Tbasdale Hilton Hbtchinson, Manor House, Oatterick: Second Prize, 

207., for “Lester,” brown gelding, 6 yeare-old; bred by Mr. Gibbons, 
Burioibot, Longtown, Cumberland; are^ “Latching Stock;” by 
“Eowland.” 

George Bland Battams, Kilwortby, Tavistock: Third Prize, 107., for 
“Brother to Palmerston,” dark brown gdding, 5 years-old; bred by 
Mr, Palmer, Kelly, Tavistock; sire, . “ Ballywood dam by “Bow- 
string.” 

John Eobert Welch, Eedlands, Evercreecb, Somerset s the Reserve Eurnher^ 
to “Brunette,” brown mare, 6 years-old; bred by Exhibitor; sire, 
“ Don John dam by “ Chief Baron.” 

Eunters (Mares or Gddings)^ Five Years-old and upwards^ up to not 
less than 14 stone. 

William Armstrong, Fairfield Villa, Kendal, Westmoreland: First Prize, 

307., for “The Banker,” bay gelding, 7 years-old ; bred by Mr. Wakefield, 
Sed^ck House, Kendal ; sire, “ Best Betums f dam, by “ Emperor.” 

Bert St. Albvn Jbnner, Bryn-tirion, Bridgend, Glamorganshire: Second 
Prize, 207., for “Snowstorm,” chestnut gelding, 5 years-old; bred by 
Mr. W. V, Huntley, Welsh St. Donatis, Oowbridge; sire, “ Clapham.” 

Henry Cooper, Hazelwell House, Ilminster, Somerset : Third Prize, 107., for 
“ Grown Prince,” chestnut gelding, 5 years-old ; bred by Mr. Snell, Park 
Farm, Donyett, Ilminster. 

Kathaniel Cooke, Chevithorne Barton, Tiverton : the^ JSe^ve Numher^ to 
' “ Miss Fenton,”' brown mare, 5 years-old ; bred by himself ; sire, “ Master 
Fenton;”* dam#“ Maiygold 1st,” by “ Macbeatb.” 
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Sackneys (Mares or QeJdings), to not less thm 12 stone* 

Thomas Geobgb Govett, Huntspill, Bridgwater; Piest Peizb, 15^., for 

Highland Mary,” chestnut mare, 8 years-old ; bred Iqr Mr. J. Board, 
Oannington, Bridgwater ; sire, ** Magenta ; ” dam, " Polly ” 

E. Westwobth Fishee H. Allbyee, Hillmore, Taunton: Secoed Prize, 

* 10?., for “ Beady/’ bay gelding, 8 years-old ; breeder unknown. 

PiicHAED Geerins, Blenheim Park Farm, Woodstock, Oxon : Third ‘Prize, 
5?., for "Silver Mane ” dun gelding, about 5 years-old ; breeder 
unknown. 

Feaecis Adlston Chaeeieg, 3, Brunswick Square, Brighton : the Beserve 
Nwnher^ to " Beauty,” bay mare, aged ; breeder unknown. 

Sackneys (Mares or Oddings)^ ujg to not less than 14 stone, 

Bdwabd Gibbs Ohitteme, Eeytesbury, Wilts : First Prize, 16?., for 
" Albert ” bay gelding, 7 years-old ; . bred by Mr. Burrows, Theale Farm, 
Weils,' Somerset ; sire, “ Flying Comet f dam by " Phenomine.*’ 

BxghabbGeerieg, Blenheim Park,*Woodstock, Oxon : SscoHD Pbi^, lO?., for 
" Charley,” bay gelding, 6 years-old ; brewer unknown. 

E, Wbstworts F. Hi Aimysie, Hillmore, Taunt<Hi ; tbe Beserve Suml€i\ 
to "Bough,” bay gelding, 8 years-old; laeeder unknown. 

Pomes (Mares or OddimsX oSbove 13 hands md not exieeding 
Ufiands. 

George Davbt, Plaistow Mills, Barnstaple : First Prize, 15?., for “ Tally Ho/’ 
brown gelding, 4 years-old ; bred by Mr. Watts, East Heanton, Ilfra- 
combe, Devon ; sire, " Harkaway dam, " Vixen.” 

Josor Drew, Kenton, Exeter : Secohd Prize, 10?., for his bay Exmoor gelding, 
5 yeais-old ; breeder unknown ; sire, " Monastery.” 

JoHE Thomas, Arcade Wine Vaults, Cardiff; Third Prize, 5?., for "Billy,*’ 
bay gelding, 6 years-old ; bred by Mr. M. Morgan, Neath ; sire, " Christ- 
mas Carol dam, " Jenny,” by “ Cwmro Bach.” 

Fbancib Fishlbigh, jun., Fitzhead, Taunton: the Beserve Number^ to 
" Nimble,” light-brown gelding, 8 years-old ; bred by Mr. E. Maunder,. 
Easley Mills, North Moulton, Devon ; sire, "Bobby.” 

Ponies (Mares or Geldings)^ not exceeding 13 hands, 

Charles Arthur Jacob, Tbe Biding School, Clifton, Bristol: First Prize, 
15?., for " The Gem,” bay gelding, 7 years-old ; breeder unknown. 

Robert Pople, New London Hotel, Exeter : Secohd Prize, 10?., for " Dandy ” 
bay Exmoor gelding, 7 years-old ; breeder unknown, * 

James Lampabd, Eeytesbury, Bath: Third Prize, .5?., for "Apolo<yv” 
black-brown Exmoor mare, 6 years-old i breeder unknown, ’ 

James Robert Bridle, 62, Charlotte Street, Landport, Portsmouth : the 
Remme Nwriber, to " Polly ” dark bay Exmoor mare, 7 years-old ; breeder 
unknowm - ' , 
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Jackasses not ivader 18 hands, for getting IKulesfor jigricultural puiyoses* 

Charles Leslie Sutherland, CoomlDe, Croydon, Surrey : First Prize, 25/., 
for “ Comte de Poitou,” black, 5 years-old ; bred in Poitou. 

A. Gibbs, Tyntesfield, Bristol: Second Prize, 15/., for ‘‘Sanoho,” grey, 
6 years-old ; imported from Spain. 

Mules not under 15 hnnds, for Agricultural jpurjposesJ^ 

Charles Leslie Sutherland, Coombe, Croydon: First Prize, 26/., for 
“ Brunette,” brown, 5 years-old ; bred in Poitou from a cart mare by a 
Poitou jackass. 

Charles Leslie Sutherland: Second Prize, 15/., for ^‘Beauty,” grey, 
5 years-old.j bred in Poitou from a cart mare, by a Poitou jackass. 


CATTLE. 

Skor&oiiis — BuS$ abme Three Years-old, 

Alexander Henry Bbowke, Boxford, Cbathill, Kortbumberland : First 
Prize, 20/., for “Duke of Aosta (28,356), roan, 4 years, 7 months, 
3 weeks, 6 days-old; bred by Mr. T. H. Hutchinson, Manor House, 
Catterick; sire, “K,C.B.” (26,492); dam, “Queen of Spain,” by 
“ Valasco” (15,443) ; g. d., “ Ciss,” by “ Young Hopewell ” (14,719) ; gr. 
g, d., “ Cicely, ” by “ Bellemont ” (11,164). 

William Linton, Sheriff Hutton, York: Second Prize, 10/., for “Sir Axtbur 
Ingram,” roan, 3 years, 5 months, 6 days-old; bred by himself;' sire, 
“Seijeant-Major” (29,967); dam, “Fragrance,” by “Mountain Chief” 
(20,^); g. d., “ Miss Topsy,” by “ Blo^ Iloyal” (17,423);, gr. g. d., 
“ Yorkshire Lass,” by “ Magnus Troil” (14,880). 

William and Henry Duddino, Panton House, Wragby, laneoinshire ; 
Third Prize, 6/., for “Kobert Stephenson” (32,313); roan, 3 years, 
'8 months-old; bred by Mr. Torr, 'Aylesby Manor, Grimsby; ,dre, 
*^Eoyal Prince” (27,384); dam, Biby Peeress,” by “ Breastplate ” 
(19,337); g.d., “Biby Queen,” by “Booth Koyal” (15,673)^ gr. g. d., 
“ Biby Bose,” by “ Yanguard ” (10,994). 

Benxamxk St. John Ackers, Prinknash Park, Painswiek, Gloucestershire : 
the Beserve Nimher, to “ CymbeUne” (30,835), white, 3 years, 3 months, 
3 weeks, 4 days-old ; bred by himself ; sire, “ Couuty Member ” (28,268) ; 

, dam, “ Cymbal,” by “Eighth Duke of York ” (23,808) ; g. d., ♦* Clarion,” 
by “ Archbishop ” ^17,313) ; gr. g. d., “ Eurydice,” by “ The Bed Duke ” 
(8694); 

^oriJicms — BuSs ahme Tm and not exceeding Three Yeare-tM, 

Alexander^ HmysY Browne, Doxford, Ghathill, Northumberland : First 
Prize, 20/., for “Bosario,” roan, 2 years, 1 month, 2 weeks, 2 days-old; 
bred by himself; sire, “Duke of Aosta” (28,356); dam, “ Bowhill 
Rosebud,” by “ Bowhill ” (25,653) ; g. d., “Bed and White Napier 
Rosebud,” by “ Lord Napier ” (14,832) ; gr. g. d., “ Primrose,” by “ Sam 
Glen ” (10,780). 

* Prizes giTetPby Edward Pease, Esq., Greencroft, West Darlington. 
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Ehily, Lady Pigot, Branches Park, Ne’vsmarket: Second Psizb, 10?., for 
Hapid Phone,” red roan, 2 years, 6 months, 3 weeks-old ; bred by her- 
self; sire, “Bythis” (25,700); dam, “Dame Swift,” by “Prince of 
Buckingham ” (27,161) ; g. d., “ Dame Quickly,” by “ Yalasco ” (15,443) ; 
gr. g. d., “Barmaid,” by “ British Prince” (14,197). 

The Bart, oe EtiLESMEEE, Worsley Ball, Manchester : Thied Prizb, 5?., 
for “ Baron Irwin,” roan, 2 years, 10 months, 1 day-old ; bred by Mr. 
Hare, Easingwold; sire, “Lord Irwin” (29,122); dam, “Belle,” by 
“ Stearsby ” (22,977) ; g. d., “ Rosebud,” by “ General Friar ” (21,811) ; 
gr. g. d., “ Yorishire Lass,” by “ Yorkshireman.” 

Essex Haebies, Scolton, Haverfordwest, Pembrokeshire : the Beserve Number ^ 
to “ Yolunteer 2nd,” red, 2 years, 2 months, 2 weeks, 3 days-old ; bred by 
Mr. J. Maiychurcb, E^t Dudwell, Haverfordwest ; sire, “ Volunteer ” ; 
dam, “Malvern,” by “Harold 2nd” (24,101) ; g. d., “ Mermaid 2nd,” by 
“ Calvin ” (14,221) ; gr. g. d., “ Mermaid,” by “ Marmion ” (9369). 


SkoiiJioms — Yearling Bulls above One and not exceeding Two Tears^d. 


Aeexandeb Henby Bbowne, Doxford, Ohathill: Fibst Pbize, 20?., for 
“Pioneer,” white, 1 year, 3 months, 3 weeks, 3 days-old ; bred by him- 
self; sire, “Duke of Aosta” (28,356); dam, “Prunette,” by “Lord 
Plymouth” (24,455) ; g. d., “ Prunella,” by “ Kni^t Errant” (18,154) ; 
gp, g. d.^ “ Prade/ by “ Yalasco ” (15,4i3). 

John Outhwatye, Balnesse, Catterick, Yorkshire : Second Phiee, 10?., for 
“Duke of Cbambni^b,”ioan, 1 year, 10 months, 2 weeks, 6 days-old ; bred 
by himself; sire, “Royal Win&or” (29,890) ; dam, “Whiteaocks,” by 
“Baron Eallerby” (27,949); g. d., “Bertha,” by “Welcome Guest” 
(15,497) ; gr. g. d, by “Vanguard ” (10,994). 


William Linton, Sheriff Hutton, York: Thibd Pbize, 5?., for “Royal 
Irwin,” white, 1 year, 7 months, 6 days-old ; bred by himself; sire, 
“Lord Irwin” (29,123); dam, “Gratitude,” hy “Mountain Chief” 
(20,383); g. d., “Carnation,” by “Earl,’ Windsor” (17,788): gr. g. d., 
“Yorks^reLass,” by “Ifegnus Troil” (14,880). 


James Sleb Belt, Dodhill House, Kingston, Taunton: the Beserve Number^ 
to “Gallant Gay” roan, 1 year, 3 months, 2 weeks, 5 days-old ; bred by 
Mr. R. Jefferson, Preston Hows, Whitehaven; sire, “Gay Cavalier” 
(31,223); dam, “Bona Dea,” by “Knight of the Shire” (26,562); 
g. d,, “ Bonne Fille 2nd,” by “ Duke of Cumberland ” (21,584) ; gr. g. d., 
“Bonne Fine,” by « Sir Roger ” (16,991). 


Shorthorns — BuU Calves above Six and not exceeding Twelve Monlha-old, " 

Henby Denis de Yitbe, Charlton House, Wantage, Berks ; First Prize, 15?., 
for “ Dnke of Ock,” red and white, 11 months, 1 day-old ; bred by himself ; 
sire, “Duke of Kennet’’ (30,977); dam, “ Grand Duke’s Buttei-fly,” by 
“4th Grand Duke” (19,874); g. d., “Roval Butterfly’s Duchess,” hy 
“Royal Butterfly” (16,862); gr. g. d., “ Roan Duchess 2nd,” hy 
“Frederick ”(11,489). 


Oriel Yweash, Strensham, Tewkesbury : Second Prize, 10?., for 
“Hudibias,” white, 10 months, 3 weeks, 5 days-old; bred by himself; 
are, “I^rd Darlington” (29,093) ; dam, “ Edith,” hy “Mocassin” 
“Iffi’’ (S '* ” ( W,096) ; gr. g. 3., “ Teps^” hy 
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William Hosken xjsto Son, Loggan’s Mill, Hayle, Corawall : Thied Petee, 
5Z., for “ 3rd Baron Wild Eyes,” roan, 10 months, 1 week, 6 days-old ; 
bred by themselves; sire, “2nd Baron Wild Eyes” (30,497); dam, 
“Countess,” by “Prince Frederick” (16,734); g. d., “Jocund,’’ by 
“ Brigadier ” (14^193) ; gr. g. d., “ Jilt,‘’ by “ Usurer” (13,929). 

John Pebcival Haslam, Heaton, Bolton, Lancashire : the JSeserve Numh&i% 
to “ Mantalini Chiei^” roan, 9 months, 3 weeks, 3 days-old ; bred by 
himself ; sire, “ Star Chieftain ; ” dam, Rose of Winter,” by “ Prince 
Regent ” (29,677) ; g. d., “Rose of Summer,” by “Prince Hopewell” 
(13,005) ; gr. g. d., “ Rose of Autumn,” by “ Sir Henry” (10,824). 

Shorthorns — Cows above Three Years-old. 

Teasdale Hilton Hutchinson, Manor House, Catteriok, Yorkshire : Fiest 
Pbxzb, 20Z., for “Lady Playful,” roan, Syears, 7 months, 3 weeks, 2 days-old, 
in-milk ; bred by himself ; sire, “ Merry Monarch ” (22,349) ; dam, “ Lady 
Sophia^” by “ Brigade-Major ” (21,312); g. d., “ Lady of the Manor,” by 
“ Baron Warlaby ” (7813) ; gr. g. d., “Lady Bartwi,” by “Vesuvius” 
(5559). Calved May 1, 1875. 

William Hosken and Son, Loggan’s Mill, Hayle, Cornwall : Second Pbize, 
lOZ., for “ Alexandria,” roan, 6 years, 10 months, 1 week, 4 days-old ; 
in-milk and in-calf ; bred by them^lves ; sire, “ Second Earl of Oxford ” 
(23,844); dam, “Maid of Athens,” by “Sir Richard ”(16,298); g. d., 
“Miss Bloomer,” by “Siddington Duke” (15,263); gr. g. d., “Desde- 
mona,” by “ Guizot ” (9174). Calved jSTovember l4 1874- 

Benjamin St. John Ackebs, Prinknasb Park, Painswick, Stroud, Gloucester- 
shire : Thied Pbize, 5Z., for “ Queen of the Georgians,” rich roan, 3 years, 
5 months, 2 days-old; in-m’ilfc; hred hy himself; sire, “County Mem- 
ber ” (28,268) ; dam, “ Georgie’s Queen,” by “ Brigade Major ” (21,312) ; 
g. d., “Georgie,” by “Prince George” (13,510); gr. g. d., “Hopeful,” 
by “ Hopewell ” (10,332). Cdved December 2, 1874. 

James Sleb Bult, Dodhill House : the Reserve JSfumler, to “ Bridecake,” 
roau, 5 years, 6 months, 3 weeks, 6 days-old; in-calf; bred by himself; 
rire, “ Earl of Fife ” (23,835) ; dam, “ Bride,” by “ Conqueror ” (21,466) ; 
g. d., “ Anemone 3rd,” By “ Upstart ” (9760) ; gr. g. d., “ Anemone,” by 
“Allan-a-Dale”(7778). 

Shorthorns — Seif era tn^m3i or in-ealf not exceeding Three Yearsr^M* 

The Rev. Eobebt Bbucb Kennabd, MamhuH, Blandford, Dorset: Fibst 
Pbize, 20Z., for “Queen Mary” roan, 2 years, 11 months, 2 weeks, 
5 days-old, in-calf; bred by himself; sire, “Grand Duke of Oxfcrd” 
(28,763) ; dam, “ Queen Anne,” by Lord Stanley 2nd ” (26,745) ; g. d., 
“Queen Bertha,” hy “Maccaroni” (24,498); gr. g.d., “Mldred,” hy 
« Duke of Norfolk” (17,735). 

Tbasdadb Hilton Hutchcsson, Manor House, Catterick : Second Pbize, 10?,, 
for “ Lady Alicia,” roan, 2 years, 5 months, 3 weeks, 4 days-old, in-calf ; 
hred by himself ; sire, “ King Jsmies ” (28,971) ; dam, “ Lady Alberta,” by 
“Lord Albert” (20,143); g. d., “Lady of the Manor,” by “Baron 
Warlaby” (7813); gr. g. d., “-Lady Burton,” by “Vesuvius” (5559). 

Thomas Stattbb, Stand Hall, Wbitefield, Manchester T hird Pbize, 5?., for 
“ Robin’s Rose,” roan, 2 years, 9 mont^, 2 days-old, in-calf ; bred by him- 
self, sire, “Robin ” (24,968) ; dam," Rosa,” by “ Thomdale Duke ” (25,309) ; 
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g. d,, “ Beatrice,” by “ Touchstone ” (20,987) ; gi\ g. “ Bessie,” by 
“ Don Juan ” (15,896). 

Loed Sudeley, Toddington, Winchcombe, Gloucestershh-e : the Beserve^ Num- 
beTy to “ Seraphina Bella 2nd,” roan, 2 years, 7 months, 3 days-old, in-calf; 
br^ by himself; sire, “Mandarin” (29,269) ; dam, “ Bootns Seraphina,” 
by “Baron Booth” (21,212); g. d., “Seraphina 13th,”. by “John 
O^Gaunt” (16,322); gr. g. d., “Seraphina 7th,” by “ Duke of Sussex ” 
(12,772). 

Shorfhoms — Yearling Heifers, above One and not exceeding Two Years-old. 

£m£LY, Lady Pigot, Branches Park, Ifewmarket: Fibst Peize, 15?., for 
“Zvzeda,” roan, 1 year, 9 months, 1 week, 3 days-old ; bred by herself ; sire, 
“King James” (28,971); dam, “Lucky Star,” by “Eavenspur” 
(20,628) ; g. d,, Belle Etoile,” by “ King Arthur ” (13,110) ; gr. g. d., 
“Pnncess Maude,” by “Prince Axthur” (13,497). 

Oeoege Fox, Hare Field, Wilmsiow, Cheshire : Seconb Peize, 10?., for 
“ Winsome 16th,” roan, 1 year, 10 months, 3 weeks-old ; bred by the 
Duke of Devonshire, Holker Hall; sire, “ Baron Oxford 4th” (25,680); 
dam, “Bright Eyes .ofch,” by “Grand Duke '6th” (19,876); g. d., 
“Bonny,” by “Oxford Duke” (16,036); gr. g, d., “B^nty,” hy 
“Crusade ”(7938). 

The Eev. Bobeet Beucb Keksaeu, Mainhull, Blandford, Dorset’: Third 
Peize, 6?., for “Olga,” white, 1 year* H months, 1 week-old; bred by 
himself; sire, “GiaM Duke of Oxford.” (28,763); dam, “ Juliet,” by 
- ^Wonder” (21,128); ,g. d., « Ethlinda,” by “Marmaduke” (14,897); 
gr. g. d., “ Eleetta,” by “ Lovemore ” (10,476). 

AitFEED Thohas Matthews, Church Hanhorough, Eynsham, Oxon: the 
Reserve Nundi&r, to “ Nightfall,” white, 1 year, 7 months, 3 weeks, 
5 days-old; in-calf; bred by himself; sire, “Koyal Cambridge 2nd” 
(25,010); dam, “Kightwatch,” by“Cynric” (19,542); g. d., “Night- 
shade,” by “ Eoyal Oak ”(16,870) ; gr. g.d., Nightlight,” by “ Havelock ” 
(14,676). 


Shorthorns — Heifer Ccdves, above Six and under Tioelve Months-old. 

"WmiiAM Nicholson, Basing Park, Alton, Hants; Fiest Peize, 15?., for 
“Laurel 6th,” roan, 10 months, 3 weeks, 5 days-old; bred by himself; 
sire, “Boman” (32,327); dam, “Laurel,” by “Don Juan ” (15,896) ; 
g. d., “ Lilac,” by “ Martial St. Amaud ” (14,913); gr. g. d., “ Lucretia,” 
by “Fanatic ”(12,897). 

David McIntosh, Havering Park, Eomford, Essex : Second Peize, 10?., for 
“Charmer 24th,” red, 9 months, 1 week, 2 days-old; bred by himself; 
sixey “Duke of Hainault”; dam, “Channer 18th,” by “3rd Duke of 
Geneva ”(23,753); g, d., “ Science,” by “ Chanter ” (19,423) ; gr.g.d., 
“Sweetheart 2nd,” by “Earl of Dublin (10,178). s . 

Emilt, Lady Pigot, Branches Park, Newmarket: Third Prize, 6?« for 
“Imperious Queen,” light roan, 10 months, 3 weeks, 3 days-old; bred by 
h^lf; sire, “Victor Bex ” (30,227) ; dam, “Imperial Bose 2nd” by 
« Prince of the Empire ” (20,578) ; g. d., “ Imperial Bose,” by “Prince 
Impenal (15,095) ; gr. g. d., “ Bed Bose,” by “ Yangnard ” (10,994). 

CoLO^ Chables Townbley, Towmeley, Bundey, Lancashire: the Reserve 
Number, to “ Wild Flower,” roan, 10 months, 5 days-old ; bred by Mr 
Parker, Fern Hill, Burnley; sire, “Baron Baldersoil” (30,422); dam 
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*^Wild Briar,” by “Eoyal ScotforlE” (25,042); g. d., ‘‘Briar Bud” by 
“Napoleon” (20,395); gr. g. d., “Miss Briar” by “Petteril” 
(20,488). 

Serefords — Bulls above Three Tecsrs^6ld» 

Saeah Edwabds, Wintercott, Leominster, Herefordsbire : Fiest Psize, 20?., 
for “Winter Be Cote” (4253), 4 years, 10 montbs, 3 weeks-old; 
bred by tbe late Mr. Ibomas Edwards, Wintercott, Leominster; 
sire, “Leominster 3rd” (3211); dam, “Pinky 3rd;” by “ Young 
Grove ” (2888). 

Heijbt J. Bailet, Eosedale, Tenbury, Herefordsbire: Second Prize, 10?., 
for “King of tbe Dale” (3891), 3 years, 6 montbs, 3 weeks-old; bred 
by bimself; sire, “Prince Charles” (4041); dam, “Queen of tbe 
Valley 2nd by “ Battenball ” (2406). 

Josefs E. Spencer, Fonmon Farm, Oowbridge, Glamorgansbire : Third 
Prize, 6?., for “ Von Moltke,” 5 years, 4 months, 3 weeks-old; bred by 
Mr. Evans, Llandowlais, Usk; sire, “Prince Arthur” (2695); dam, 
“ Dames Violet 3rd,” by “ Monaugbty ” (2117). 

Warren Evans, Llandowlais, Dsk, Monmouthshire : the Seserve Number^ 
to “Von Moltke 2nd,” 3 years, 4 months^ 1 week, 5 days-old; bred 
by himself ; sire, “ Von Moltke ” (4234) ; dam, “ Countess 3rd,” ' 
by “ Monaughty ” (2117). 

Serefords — Btdk above Two and not esceeedmg Three Tears^cld, 

William: Taylor, Showle Court, Ledbury, Herefordshire: First Prize, 
*20?., for “ Tredegar,” 2 years^ 6 months, 4 weeks-old; bred! by' 
bimself; sire, “Mercury ” (3967) ; dam, “Beauty,” by “Holmer” 
(2043). 

William Harris, Great Llansoar, Caerleon, Monmouthsjbire : Second Prize, 
10?., for “Prince Arthur,” 2 years, 2 months, 5 days-old; bred by him- 
self ; sire, “ Prince Arthur 2nd ; ” dam, “ Lady,” by “ Goldfinder 3rd.” 

Bees Keene, Pencraig, Caerleon, Monmouthshire: Third Prize, 5?., for 
“ Sir Boucher,” 2 years, 4 months, 2 weeks, 1 day-old ; bred by him- 
self ; sire, “Monaughty 3rd” (3262) ; dam, “Daisy,” by “Prince 
Arthur” (2695). 

Nathaniel Benjaezeld, Shorts Green Farm, Motcomb, Shaftesbury, Dorset : 
tbe Meserve Number, to “ Young Cardinal,” 2 years, 4 months, 1 week, 
4 days-old; hied by Mr. J. D, Allen, Tisbuiy, Salisbury; sire, 
“ Cardinal” (3725) ; dam, “ Lovely.” 

Bbt^ords — Yearlmg BMs eime One and not esoeeeding Two Tears<M. 

William Tudge, Adforton, Leintwardine, Herefordshire : Febst Pbzzs, 20?., 
for “Lord Wilton,” 1 year,^10 months-old; bred by himself ; saie, “Sir 
E^r” (4133) ; dam, “ Lady Ctoe,” by “ Mannion” (3242). 

William Clement Davy, Horn Park, Beaminster, Dorset : Second Prize, 
10?., for “ Lord Compton,” 1 year, 10 months, 2 weeks-old ; bred by Mr. 
W. B. Peren, Compton House, South Petherton ; sire, “Lord Lincoln” 
(3220) ; dam, “ Ivington Bose ” by “ Sir Thomas ” (2228). 

Philip Turner, The Leen, Pembridge, Herefordshire ; Third Prize, 5?., for 
“Viceroy,” 1 year, 10 months, 6 days-old; bred by himself; sire, 
“ Provost” (4j)87) ; dam, “Kathleen,” by “Bolingbroke” (1883). 
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WiDLiAM TayiiOB, Showle Court, Ledbury, Herefordsbire : the Beserve^ Num- 
ber^ to “ The Big Boy,” 1 year, 5 months, 3 days-old ; bred by himself ; 
sire, «The Wolverhampton Boy” (4198); dam, “ Beauty,” by “Holrner” 
(2043). 

Herefords — Bull Chives ohove Siss and not exceeding Tvoelve Months-old, 

WiLLTA-K Tayloe, Showle Court, Ledbury, Herefordshire: First Peize, lOZ., 
for ** Taunton,” 11 months, 1 week, 6 days-old; bred by himself j sire, 
“ Triumph 2nd ” (3553) ; dam, « Beauty,” by “ Holmer ” (2043). 

Sabah JEdwabds, Wintercott, Leominster, Herefordshire: Secoed Prize, 

67., ' for ‘^Sir Edward,” 9 months, 3 weeks, 6 days-old ; bred by herself; 
■ sire, ** Winter de Cote” (4263) ; dam, “Young Meremaid 3rd” by 

“Leominster 3rd” (3211). 

Philip Tueser, The Leen, Pembridge, Herefordshire : the Eeserve Number^ 
to “ Constantine,” 10 months, 3 weeks, 6 days-old ; bred by himself ; 
sire, “ Silver ]^y ” (3419) ; dam, “ Ariel,” by “Bachdor” (29^). 

Berefords — Com dhone Three Years-old, 

Thomas Fesh, Stonebitook House, Ludlow : First Prize, 207., for “ Lady 
Stanton,” 3 years, 11 months, 3 weeks, 1 day-old, in-calf; bred by him- 
self; sire, “Severus 2nd” (2747) ; dam, “Miss Stanton,” by “Sir 
Thomas” (2228). 

Tbo^ Thomas, Si Hilary, Cowbndge, Glamorganshire : Secohb Prize, 

107., for “Bosaline,” 4 years, 11 months, 1 week, 3 days-old, in-calf; 
bred by himself ; sire, “Sir John 3rd” (3456) ; dam, “ Fairy,” by “ Sham- 
rock ”(2760). 

William Buechbll Pebest, Compton House, South Petherton, Somerset : 
Thibi) Prize, 57., for “ Rosalie,” 3 years, 10 months-old, in-calf ; bred by 
himself; sire, “Caractacus” (3001); dam, “Ivington Rose,” by “Sir 
Thomas” (2228). 

Sabah Edwards, Wintercott, Leominster ; the Reserve Number^ to “ Myrtle 
3rd,” 7 years, 1 month, 1 week, 2 days-old, in-calf; bred by the late Mr. 
T, Edwards, sire, “Tomboy” (3546); dam, “ Myrtle 2nd,” by “ Adfor- 
ton” (1839). 


HerefordsSdfers^ in-nulk or in-calf not exceeding Three Years-old. 


James W. Jamj^, Mappowder Court, Dorset : First Prize, 157., to “ Rose- 
bud,” 2 years, 8 months, 1 week, 2 days-old, in-calf; bred by himself; 
sire, “Leopold” (3912) ; dam, “Ruby,” by “ Wonder ” (3602). 

Philip Titbseb, The Leen, Pembridge, Herefordshire : Second Prize, 107., 
for “ Verbena,” 2 years, 11 months, 4 weeks, 1 day-old, in-calf ; bred 
by himself; sire, “Provost” (4067); dam, “Luna,” by “Fi^ky” 


JoHH Harding, The Greenhouse, Bridgnorth, Salop: Third Prize, 57., for 
“Lady Annie,” 2 years, 2 weeks-old, in-calf; bred by himself; sire, 
“Severus 2nd” (2747); dam, “Gentle Annie,” by “Symmetry” 
(2799). 


William Bur ch all Perbn, Compton House, South Petherton, Hminster, 
Somerset: the Reserve Number, to “ Compton Rose," 2 years, 9 months, 
6 days-old, in-calf ; bred by hhnself ; sire, “ Sir William ” (4141) ; dam, 
“Ivington Rose,” % “Sir Thomas" (2228). r 
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Serefards—TearUng Eeifers above One and mt exceeding Two Teare-old. 

Thomas James Cabwabdhsib, Stockton Bury, Leominster : Piest Peizb, 15L, 
for “Helena,”! year, 11 months, 3 weeks, 4 days-old; bred by him- 
self; sire, “Be Cote” (3060) ; dam, “Regina,” by “ Heart of Oak” 
(2035). 

William Taylor, Showle Court, Ledbury, Herefordshire: S£C03n> Prize, 
lOZ., for “Cherry,” 1 year, 11 months, 2 weeks, 2 days-old; bred by 
himself; sire, “ Mercury ” (3967) ; dam, “Hazel,” by “Tom Brown” 
(2828). 

Her Majesty the Queek, Windsor Castle : TniaD Prize, 5?., for “Duchess 
of Edinburgh,” 1 year, 10 months, 2 weeks-old ; bred by Her Majesty, 
Flemish Farm, Windsor ; sire, “ Prince Leopold ; ” dam, “ Adelaide 2nd,” 
by “ Prince Leopold.” 

Wabbeh BvAisrs, Llandowlais, Usk, Monmouthshire: the Bes&rve Eumber^ 
to “Lady Blanche,” 1 year, 4 months, 2 weeks, 4 days-old; bred by 
himself ; sire, “ Von Moltke 2nd ; ” dam, “ Fairmaid,” by “ Prince 
Alfred ”(3342). 

Herefords — Eeifer Oahes above Six and tmder Tmdve Months-old, 

Sabah Edwards, Wintercott, Leominster, Herefordshire : First Prize, 10?., 
for “Mabel,” 11 months, 3 weeks, 3 days-old; bred by herself; sire, 
“Winter de Cote” (4253); dam, “Myrtle 3rd,” by “Tomboy” 
(3646). 

William Burchall Pereh, Compton House : Secoed Prize, 5?., for “Lady 
Lottie,” 11 months, 2 wedks, 5 days-old; bred by himself ; she, “Lord 
Lhicohi ” (3220) ; dam, “ Lady Evie,” “ Plutarch ” (3332). 

Phild? Ttjreeb, The Leen, Pemhridge, Herefordshire : the Beserve Msmber^ 
to “ Constance,” 11 months, 6 days-old; bred by himself; sire, “Silver 
Boy ” (3419) ; dam, “ Grace,” by “ Bachelor ” (2941). 

Devons — Didls dbove Three Teaars-dd. 

Waiter Fabteostg, Stowey Courts Bridgwate ; First Prize, 20?., for 
“Master Eohin,” 3 years, 11 mtmths, 4 weeks-old; bred by himself ; 
sire, “ Master Arthur;” dam, “Verbena,” by son of “Duke of' 
Somerset” 

Lord Falmouth, Tr^thnan,' Prohu^ Cornwall : SEcoim TmzXf 10?., for 
“Jonquil” (1131), 6 years, 9 months, 3 weeks, 5 days-old; bred by 
himself; sire, “Sunflower” (937); dam, “Picture 4th ”(2224): and 
the Third Prize, 5?., for “ Kingcraft ” (1132) ; 5 years, 11 months, 
2 weeks-old ; bred by himself ; sire, “Sunflower” (937) ; dam, 
“Peach” (2905a). 

Mauta Laegdoe, Flitton Barton, Horth Molton, Devon : the Beserve JStmbery 
to “Duke of Flitton 8th ” (1072), 4 years, 2 months, 2 weeJ^ 2 days- 
old; hrid by the late Mr. J. Davy, of Flitton Barton; sire, “Duke 
of, Flitton 4th” (827); dam, “Temptress 2nd” (3070), by “ Duke of 
Cornwall ” (820), 

DeimsS^dti cdove Two and not exceeding Three Years-old. 

Walter Faethtstg, Stowey Court, Bridgwater, Somerset : First Prize, 20?., 
for “ Master Willie,” 2 years, 3 weeks, 5 days-old ; bred by himself ; 
sire, “ Master^rry ; ” dam, “ Picture,” by “ Eclipse.” 
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Major E. H. Buller, O.B., Downes, Crediton, Devon : Second Prize, 10?., 
for his 2 yejirs, 3 months-old ; bred by the late Mr. J. Buller, Downes. 

Maria Langdon, Flit ton Barton, North Molton, Devon: Third Prize, 6?., for 
" Young Palmerston ** (1251), 2 years, 8 months, 1 week, 6 days-old ; 

' bred by the late Mr. J. Davy, Flitton Barton ; sire, “ Duke of 
Flitton 5th " (1069); dam, “Lovely Queen” (2846), by “Admiral*’ 
(771a). 

Thomas Hawses Eisden, Washford, Taunton : the Beserve Number^ to “ Ace 
of Trumps,” 2 years, 4 months, 1 week, 2 days-old; bred by himself ; sire, 
“Corrector;” dam, “ Queen of Trumps.” 

Deoons — Yearling Bulls dboce One and not exceeding Two Years-old. 

Lord FAiiMOUTH, Tregothnan : First Prize, 20L, for his 1 year, 8 months, 
2 weeks-old; bred by himself; sire, “ Arthur” (997) ; dam, “Photo- 
graph ”(375^ 

Maria Largdon, Flitton Barton, North Molton, Devon : Second Prize, 10?., 
for “Duke of Flitton 12th,” 1 year, 2 months, 3 "weeks, 2 days-old; 
bred by herself ; sire, “ Duke of Flitton 10th ” (1074) y dam, 
“ Temptiess 2nd ” (3070)^ by “ Duke of Cornwall” (820); 

Walter Farthing, Stowey Court, Bridgwater : Third Prize, 5?., for 
“Jack,” 1 year, 4 months, 8 weeks-old ; bred by himself; sire, “Master 
Kobin; ” dam, “ Milkmaid,” by “ Master Ellic.” 

JoHK AzarxAh Smith, Bradford Peverell, Dorchester : the Beserve NimJber^ 
to “ Albeit Yietor,” 1 year, 7 months, 5 days-old ; bred by himself ; sire, 
“Duke of York ;* dam, “Yellow Bat” (3107), by “ Trio” (940). 

BexKm — iBffH Calves above 8h and not exceeding Twelve Montlwi^ld, 

WnxiAK Smith, Whimple House, Devon: First Prize, 10?., for “The 
Earl,” 11 months, 2 weeks, 4 days-old ; bred by himself ; sire, Duke of 
‘Devonshire ” ; dam, “ Susan,” by “ Trio ” (949). 

Sir Alexander Acland Hood, Bart., St. Audries, Bridgwater: Second 
Prize, 5?,, for “ Eobin Hood,” 6 months, 2 weeks-old ; bred by himself ; 
sire, “ Corrector ; ” dam, “ Pink.” 

Walter Farthing, Stowey Court, Bridgwater : the Beserve Number^ to his 
10 months, 6 days-old; bred by himself; sire, “Master Eobin;” dam, 
“Cherry 3rd,” by “Duke of Flitton 2nd.” 


Devons — Cows above Three Years-old. 


Maria Langdon, Flitton Barton, North Molton : First Prize, 20?., for 
“Lovely Queen” (2846), 9 years, 2 weeks, 2 days-old, in-calf; br^ by 
the late Mr. J. Davy, FHtton Barton; sire, “ Admiral ” (771 a) ; darn 
“Princess 2nd” (2276), by “ Palmerston ” (476). Calved, September 


Sir Alexander Acland Hood, Bart., St. Audries, Bridgwater: Second 
^iZE, 10?., for “ Lovely,” 7 years, 5 months, I week-old, in-milk* and 
in-calf; bred by himself; sire, “St. Audries;” dam, “Queen” by 
“ St. Audries.” Calved, June 1st, 1874. 

John Gocld, Bampfylde Lodge, Exeter: Third PBizi 57,, for “Perfection,” 
age unknown, in-milk ; bred by Mr. W, Shapland, Tyldon, North Molton- 
Gaived, January 30th, 1875. i ^ . 
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Geoboe Gibbs, Bishop^s Lydeard, Taunton : the Beserve Number^ to ** Cherry,” 

6 years, 6 months-old, in-milk and in-calf; bred hy Mmself: daw, 
« Myrtle.” Calved, January, 1875* 

JDewns—JSei/ers zn-mi^ or m-calf, not exceeding Three Tears-dld. 

Walter Pabthino, Stowey Courts Bridgwater: First Prize, loL, for 
** Prettyface,” 2 yews, 6 months, 1 week, 3 days-old, in-calf ; bred by 
himself ; sire, “ Lovely^s Duke ; ” dam, “ Prettyface,” by " SiV 
Geoige,” 

Trevor Lee Senior, Broughton House, Ayl^bury : Second Prize, 102., for 
“ Moss Rose 1st,” 2 years, 11 months, 3 weeks-old, in-milk and in-calf ; 
bred by himself ; sire, “Stowey;” dam, “Moss Rose,” by “Island 
Prince” (862). 

William Perry, Alder, Lewdon, Devon : Thib^„ Prize, 67., for “ CameRia,” 
2 years, 10 months, 3 days-old, in-calf^ { bred himself; sire, 
“ Champson ; ” dam, “ Croquet ” (2692), by (906). 

Major R. H. Bulleb, C.B., Downes, Orediton, Devon : the Meserve NmiheT, 
to his 2 years, 3 montifcis, 3 weeks, I day-old, in-calf; bred by the late 
Mr. J. H. BuUer, Downes. 

Devons — Yearling Heifers, above One and not exceeding Three 
Yeors^ld. 

Her Majesty the Queen, Windsor Castle : First Prize, 157., for “Alice,” 

I year, 10 months, 4 days-old ; bred by Her Majesty, l^orfolk Farm, 
Windsor; sire, “ Prince Imperial dam, “Oliver 2nd,” by “ Duke.” 

Maria Lanodon, Flitton Barton, Horth Molton : Second Prizb, 107., for 
“ Actress 8th” (3149), 1 jw, 10 months, 2 weeks, 6 days-old ; bred by 
herself ; sire, “ Duke of Flitton 8th (1072) dam, “ Actress 5tli” (3146), 
hy “ Duke of Flitton 4th ” (827). 

Trevor Lee Senior, Broughton House, Aylesbury: Third Prize, 51, fox 
“Moss Rose 2nd,” 1 year, 10 mont^, 1 week-old; bred by himself; 
sire, “ Gaylad;” dam, “Moss Bose,” by “Island Prince” (862). 

Jo]SN Azabxah Smith, Bradford, Peverell, Dorchester : the Meserve Number, 
to “Pet,” 1 year, 8 months,* 2 weeks, 3 days-old; bred by himself; sire, 
“ Duke of Yorkf dam, “Pet ” by “ Exchange.” 

Devons — Hei/er-Ckdves cbove Six and under Tiedve Mon&s-otdm 

George Turner, Brampford Speke, Exeter; First Prize, 10?., for his 

II months, 3 days-old ; bi:ed by himself; sire, “ Duke of Devon;” dam, 
“ Lady Eylyn,” hy “ Albert Yictor ” 

Walter Farthing, Stowey Court, Bridgwater ; Second Prize, 51^ for his 
, 9 months, 2 days-old; bred by himself; sire, “ Forester dam, “ HeUie,” 

- by “ Duke.” ' r 

George* Gibbs, Bishop’s Lydeard, Taunton ; the Beserve Nuwb&r, to his 

7 months, 3 weeks-old; bred by himself; dam, “ Myrtle.” 

Jerseys — Mvlh above Two Years-old. 

George Digby Wingfield Digby, Sherborne Castle, Dorset : First Prize, 
167., for “ Islander,” red fawn, 2 years, 2 months, 2,weeks-old ; bred by 
Mr. J. Arthur^t Mary, Jersey ; are, “ Dicky dam, “ Young Rose.” 
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Edmund Bieoh Gtibsos, Elm G^rove, Saffron Walden, Essex : Second Pbizb, 
lOZ., for “ Ducal,” dark grey, 2 years, 7 months, 1 week, 1 day-old ; bred 
by Mr. Walter Gilbey, HargraTe Park, Essex; sire, ‘‘Banboy;” dam, 
“Duchess,” by “Cardinal” (64). 

Louisa Malcolm, Beechwood, Lyndhurst, Hants: Thibd Psize, 52., for 
“ Le Brun,” dark grey, 2 years, 3 months, 2 weeks, 2 days-old ; bred by 
‘Mr. J, Le Brun, St. Ouens, Jersey,; sire, “Duke of Hormandy;” dam, 
“Grisefcte” 

Lobd Yebnon, Sudbury BEall, Derbyshire : the Reserve Number, to “ Billy,” 
fawn, 4 years, 2 months^ld ; bred by himself ; sire, “ Young Islander 
dam, “CowsUp.” 


Jerseys — Bulls dhmi^m and not exceeding Two Tears-old. 

Cecil Bernaedino Dix4 v Irley Warren, Southampton : Eibst Prize, 152., 
for “ Prince Oharlid^^, 1 year, 4 monihs, 1 week, 1 day-old ; bred by 
, Mx. W, Ketdake, (SSmlle, Jersey* 

0EOBiQE SnCPSOK, Wray Park, Reigate, Surrey: Second Prize, 102., for 
“ ^psy King,” light grey, 1 year, 3 months, 2 weeks, 3 days-old J bred 
iuinself; “sire, “ mvesr Prince;” dam, “Gipsy.” 

Jerseys — Com ebove Three Tears-dd, 

CamsiJoOTBR J. B- TowebC Weald Hall, Breutwo^ Essex : First I^izb, 

152., for “Tictoria,” smoky fawn, aged, in-milk and in-calf; bred by 
Mr, Walter Gilbey. 

Henbt SHdBi4AND Watts, Hendford, Yeovil, Somersetshire : Second Pbizb, 

102., for “Brunette,” dark hrown, 4 y^is, 1 month, 1 week, 2 days-old, 
in-milk; bred by Mr. Mottram, Little Heath Farm, Oxdiot, Leather- 
head ; dam, “ Gipsy ” Calved January 13, 1875, 

Geobgb Simpson, Wray Park: Thibd Pbizb, 62., for “Pretty Maid,” grey 
fawn, 6 years, 4 months-old, in-milk ; bred by Mr; John Picot, St. John’s, 
Jersey. Calved April 20, 1876. 

Lobd Chesham, Latimer, Chesham, Bucks: the Reserve N-mber, to “Dora,” 
dark silver grey, 3 years, 9 months, 6 days-old, ; bred by him- 

self 5 sire, “ Dandy ; ” dam, “ Dairymaid.” Calved in^/me. 


Jerseys — Heifers, or in-calf not exceeding Three Fears-oZef., 


Thomas Hoeeoces Moleb, Singleton Park, Poulton-le-Fylde, Lancashire : 
Fibst Pbizb, 15?., for “ St. Josephine,” fawn, 2 years, 10 months-old, 
in-milk and in-calf ; breeder unknown. 


CfiABLEs Augustus Babnes, Soleshride, Eickmansworth : Second Pbizb ‘ 

102., for “ Yerbena,” grey fawn, 1 year, 5 months-old, in-calf; bred by 
Mr. E. Majoribanks, Bushey, Herts; sire, “Lothair;” dam, “Youns 
Vision” by “D’Orsay.” . ’ ^ ^ 


Geobge Simpson, Wray Park; Third Pbizb, 52., for “May,” Ikht erey 
fawn, 2 years, 3 months, 2 weeks, 5 days-old, in-milk ; bred byhim^lf • 
sirei “Perfection;” dam, “Madcap” by “Young Duke;” and “Belle” 

® ^ ^ ® days-old, m-milk; teed ^ 

Mr. C. Yibert, St. Ouens, Jersey. ^ 
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Guernseys — Bulls above One Year^ld. 

Robbbt K G, Bakbb, Heavitree, Exeter: First Peisb, IQl, for “Johnnie,” 
red and white, 2 years, 7 months-old ; bred by Mr. Bnme, Guernsey ; 
sire, “Champion;” dam, “Polly.” 

James Le Patoubel, La St. Peter Port, Guernsey : Sscosm Peeb, 

6Z., for “ Excelsior;” light fawn, 3 years, 8 months, 2 weeks-old ; bred 
by Mr, J. Bobin, sen., Longcamps, St. Sampson^s, Guernsey ; sire, “ Pair 
lid;” dam, “Blanche” 

Heistry OoMFroN, Manor House, Lyndhurst, Hants : the Beserve Bumher, to 
“Forester,” lemon and white, 1 y^, 8 months, 2 weeks-old; bred by 
himself; “DaffodiL” 


Guernseys — Gows above Thr^ Tears-oM. 

Bobbbt N. G. Bakeb, Heavitree, Exeter; Pn; '4' jbk, 10?., for “Beauty,” 
fown and white, 3 years, 5 months-old, in-uif;. br«i by Mr. Torson, 
Guernsey; sire, “ Billy dam, “Dairymaid,” 

Heeby Comptoe, Manor House, Lyndhurst : Second Pbize, 5?., for “ Bosette,” 
yellow and white, 7 years, 9 months, 2 weeks-ol^ in-milk, calv^ 
December 30, 1874; bred by General Hn;^he, Guernsey; sire, “Johnny.” 

Thomas D. Eva, Troon, Camborne, Cornwall: the E^erve Number^ to 
“Lady Jane,” yellow and white, 5 years, 7 months-old, in-milk and in- 
calf ; breeder xmknown ; sire, “Duke dam, “Duchess.” 

Guernseys — Seifers^ in-^nMk or in-codf not exceeding Three Tears-old. 

Robbbt G. Bakeb, Heavitree, Exeter : Fiest Prize, 10?., for “ Snowdrop,” 
fawn and white, 2 years, 9 months, 2 weeks-old, in-calf ; bred by himself; 
sire, “Highland Bull;” dam, “Primrose” 

Thomas D, Eva, Troon, Camborne, Cornwall: Second Peke, 5?., for 
“Young Lady Jane;** red and white, 2 years, 10 months-old, in-calf; 
bred by Mr. R. Rendle, Catel, Guernsey; sire, “Young Duke;” data, 
“ Piize Lady Jane.” 

Henby Compto:. !an6r House, Lyndhurst: the Beserve Eumher^ to “Dew- 
drop,” red ♦u white, 2 years, 6 montfes, 2 weeks, 6 days-old, in-milk $ 
l^ed by himi^f; sire, “ Bhfos;” dam, “Rosette,” by “Johnny.” 

Sussex — BvMs above Tm Years-old. 

Geobge Smith, Paddockhuist, Crawley, Sussex ; Fibst Prize, 15?., for 
“Lion,” 6 years, 1 month, 2 weeks, 3 days-old; bred by himself; sire, 
“BiR;” dam, “lively,” by “Summerveer.” 

Edward and Alfred Stanford, of Eatcms, Ashurst, Steyning, Sussex: 
Second Pbizb, 1<^., for Dorchester,” .3 years, 7 months, 3 weeks-old; 
bred W ttemselves; sire, “ Volunteer dam, “Mary Fern” (1189), 
by “Westminster” (138). 

Philip Howard Ellis, Clayton Court, Hurstpierpoint, Sussex : the Beserve 
MtT^ber, to “ Knight Errant” (^>6), 4 years, 6 months, 2 days-old ; 
bred by the late Mr. J« Shoosmith, Berwick, Alfoiston, Sussex ; dam, 
“ Sweetbriar.” ^ 
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Sussex — Btdls (dxm One and not exceeding Two Tears-old^ 

At.vpto AaATB, West Street, Horsham, Sussex: Pirst Pbizb, 15Z,, frar 
“Alfred 3rd,” 1 year, 11 months, 5 days-old ; bred by himself; sire, 
“Alfred 2nd” (177); dam, “Actress 3rd” (1371), by “Alfred” (152), 

Sussex — Cows (doom Three Year^ld, 

Phujp. Howard Ellis, Clayton Court, Hurstpierpoint : First Prize, 157., 
for “ Honesty,” about 7 years-old, in-milk and in-calf ; bred by Mr. E. 
Cane, Berwick Court, Alfriston, Sussex; sire, “The Czar” (121); dam^ 
“Honesty” (4i3), by “ Unicorn” (16). Calved April 8. 

8umx^B.dfers hrmOc or ivrccilfy above Two and not exceeding Three 

Teairs-dd, 

kT.iFitm Agate, West Street, Horsham: First Prize, 157., for “Actress 
4:th,” 2 years, 9 arnttSie, 2 days-old, in-calf; bred by himself; sire, 
“Grand Duke” (183)'; dam, “Actress” (1146), "by “Westminster” 
(138). 


SHEEP. ^ 


Teabdax® Hilton HutcboSson, Manor House, Catterick, Yorkshire : First 
Pkcse, 207., for his 1 year, 3 months, 3 weeks-old; bred by himselfr 

Geobob Tdbbbr, jun., Thoipelands, Northampton; Second Prize, 10?., for 
his 1 year, 3 months, 2 weeks-old ; bred by himself; Third Prize, 57., 
for his 1 year, 3 months, 2 weeks-old ; bred by himself: and the 
JSeserve Number, to his 1 year, 3 months, 2 weeks-old ; bred by 
himself. 

Leiee^rs — Bam of any other age, 

Teabdalb Hilton Hutchinson, Manor House, Catterick : First Prize, 207, 
for “Prince Charlie,” 3 years, 4 months-old; bred by himself; and 
Second Prize, 107., for his 2 years 4 months-old ; bred by himself. 

Geoboe Turneb, jun., Thorpelands: Thibd Prize, 57., for his 3 years, 
3 months, 2 weeks-old; hred by himself; and the Beserve Number to 
his 2 years, 3 months, 2 weeks-old ; bred by himself. 

Lekesters^Pens of Five Shearling Ewes of the same Flock, 

George Turner, jun., Thorpelands : First Prize, 157., for his 1 year, 

3 months, 2 weeks-old ; hred by himself; and Second Prize, 107., for his 
1 year, 3 months, 2 weeks-old ; bred by himself. 

John Gould, Bampfylde Lodge, Exeter : Third Prize, 57„ for his 1 year. 

4 months-old; bred by himself. . " 

George Turner, Brampford Speke, Exeter: the B^erve Number, to his 
1 year, 3 months, 1 week-old ; bred by himself. 

Cotswolds — Shearling Bam* 

Thomas Bbown, Marham Hall, Downham Market: First Pbxze, 207« for 
his 1 year, 4 months, 2 weekSTOld ; hred by himself. 
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Russell Swastwick, the Boyal Agricaltuial College Farm, Cireocester : 
Second Pdize, 10^., for his 1 y«ir, 5 moDths-old ; bred by bimself. , 

Maby Godwin, Troy Farm, Somerfcon, Deddington, Osoa:*THiRD Pbize, 5Z., 
for her 1 year, 3 months, 3 weeks-old ; bred by herself 

Thomas Bbown, Marham Hall : the Meserve NuTriber^ to his 1 year, 4 months, 

2 weeks-old; bred by himself. 

Ootsmlda — Bam of any otkpr Age. 

Russell Swanwick, the Royal Agricultural Oolite Farm : First Prize, 
20?., for his 2 years, 5 montlS-old; bred by Mmself; and the Second 
Prize, 10?., for liis 3 years, 5 months-old ; bred* by himself. 

Mary Godwin, Troy Farm, Somerton: Third Prize, 5?., for her 2 years, 

3 months, 2 weeks-old ; bred by herself. 

Thomas Brown, Marham Hall, Downham Market ; the Meserve Nundter^ to 
his 3 years, 4 months, 2 weeks-old ; bred by himself. 

CoUmlds — Pens of Five Shearling Ewes of the same Flock. 

Russell Swanwick, the Royal Agricultural College Farm ; First Prize, 
15?., for his 1 year, 5 months-old ; bred by himself. 

Mary Godwin, Troy Farm : Second Prize, 10?*, for her about 1 year, 

3 months, 3 weeks-old ; bred by herself. 

Lincolns — Shearling Bam. 

Thomas Cartwright, Dunstan Pillar, Lincoln : First Prize, 20?., for his 
1 year, 4 months-old ; bred by himself. 

WiLLAM and Henry Budding, Panton House, Wiagby : Second Prize, 10?., 
for their 1 year, 3 months, 2 weeks-old; bred by themselves. 

Richard Hbwcomb Morley, of Leadenham, Grantham : Third Prize, 5?., for 
his 1 year, 4 monthsrold ; bred by himself ; and the Beserm Number^ to 
his 1 year, 4 months-oM ; bred by himself, 

Idncolns^Bams of any other Age. 

Algernon Hack, Buckminster, Grantham : First Prize, 20?., for his 3 years, 

4 months-old ; bred by himself, 

William Francis MA aBWAi.!., Branston, Lincoln: Second Prize, 10?., for 
his 3 jeRrs, 3 months, 2 weeks-old; bred by Thomas Cartwright, Donston 
Pillar, Lincolnshire. 

John Byron, Kirkby Green, Sleaford : Third Prize, 5?., hr his 2 years, 

3 months, 2 weeks-old ; bred by himself. 


■John Byron, Kirkby Green, Sleaford, Lincolnshire : First Prize, 15?., for 
his 1 year, 3 months, 2 weeks-old ; heed by himself, 

Thomas Gunnell, Miiton, Cambridge : Second Prize, 10?., for bis 1 year, 
4 months, 1 week-old ; bred by Mmself 



A. F. Milton Drucsb, Twelve Acr^, Eynsham, Ozon: First Prize, for 
his 1 year, 5 montbs-old ; bred by himself: Second Prize, 10?., for his 
VOL. XI.— S. S. f 
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1 year, 5 months-old; bred by himself: Thied Pbizb, 5?., for his 1 year, 
6 months-old; bred by himself; and the Beserve Number, to his 1 year, 
5 months-old; bred by himself. 

Oxfordshke Bourns — Bams of any other age. 

A. F. Miltois Deuce, Twelve Acr^, Eynsham : Fiest Pbize, 20^., for his 
4 year^ 5 months-old ; bred by himself. 

JoHsr Tbbadwbll^ Dpper Winchendon, Aylesbury : Second Peize, 101, for 
« Bedford,” about 3 years, 4 monthi 2 weeks-old ; bred by himself; sire, 
«<Juadfoid.” 

A. F. MiLTOiff Deuce, Twelve Acres, Eynsham : Thied Peize, Bl, for his 

2 years, 5 months-old ; bred by himsStf. 

John Gillett, Oakiands, Charlbury, Oxfordshire ; the Beserve Number, to 
his 3 years, 4 months, 2 weeks-old; bred by himself. 

Oxfordshire Boms — Pens of Five Shearling Ewes of the same Flock. 

A. F- Milton Deuce, Twelve Acres, Eynsham : Fiest Peize, 15?., for his 
1 year, 5 months^M; bred by himself. 

Feedebick Steeet, Barrowden House, Bedford : Second Peize, lOZ., for his 
1 year, 4 months, 2 weehs-old ^ bred by himself. 

Albert Bea^ev, Hayfchrop Park, Chipping Horton, Oxon: TmRb PbizE, 
62-, for his lyear, Amonths, 2 weeks-old; bred by the Duke of Marl- 
, borough, Blexdieim Park, Woodstock. 

Feedebick Siseest, Harrowden House : the Beserve Number, to his 1 year- 
4 months, 2 weeks-old ; bred by himself* 


Sou&downs — Shearling Bams. 

Lobd WiLsiNGHAJir, Merton Hall, Thetford, Norfolk : Fiest Peize, 20?., for 
ms 1 year, 4 months-old; bred by himself; Second Peize, 10?. for his 
1 year, 4 months-old ; bred by himself, 

SiE WnxiAM Throcemoeton, Bart., Buckland, Faringdon: Thied Prize. 6?., 
for his 1 year, 4 months-old; bred by himself. 

The Duke op Bichhond, KG., of Goodwood : the B&erve Number, to his 
1 year, 5 montbs-old ; bred by himself. 


Lord Prize, 20?., for his 2 years, 

4 months-old; bred by himself. ^ jcara, 

The Duct ot Bichmond, KG,, of Goodwood, Chichester : Second Prize, 10?.. 
for his 2 years, 5 monihs-old ; bred by Itself. * ^ * 

Southdonm—Pens of Five ShearUt^ JEhsee of 0a same Fh^. 
lor nis 1 year, 6 months-old ; bred by . r - 



Award of Live-Stock Prizes at TamUm. kxi 

» 

S^^^ires-^Shearling Bam. 

"^aSSSaf^gS” ^ «, ,„ hi 1 r,.,. 

^odge, Athersfone: Sbcobs Pbizil 10?., for 

Eaton, Hereford: Thied Pbhb, Si,' for “Tot 
^ by himself; air^ « Sultan,” «re 

'■ ^ to his 1 year, 3 munths^H ; 


^ vvnt%4f 

^tomHerefind: Rest Itoa 20?, for “H«»ford ” 
A^f'aSk"®^’ bred ly himself; sfash “I^esfcrHer^” ir^of 

Iffi, to to a,-«h 

Aftertoet the £ewrve Swnier, to 

“Oro^]fe,ce;”^si« rf d^«aiS”“’ ^ ^ 

Skrcfptdiires—Pens of Wise Mem-ling Emee of the same Mock. 

"^ »««■. ia.to to 1 ,». 

Eiewood, Staffindshire: SecUsd Pebe KW 
for her 1 year, 3 months, 2 weekwrid; bred by herself ’ ■* 

IteE, 5?, fe his 1 vear 

l^nthfrold; bred by himself ; sirsi “Sutb^^ of dar^^*?® 


— ~ - ^^.,^'Hev Hous^ Sutton. Haddock, Shi&aL Sidtm: Hi« Snemp 
rnmOer, to her 1 year, 3 moutoa, 1 week^d ; IS byttS 



self 5 sire> “ (Soydon Iste*^ 


/2 
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Alpeed Morbison, Fonfehill House : Third Feizb, SI., for his Hampshire 
Down, 1 year, 4 months, 3 weeks-old ; bred by himself. 

Eobeet Coles, Middleton Farm, Warminster, Wilts : the JReserve Numl^r, 
to bis Hampshire Down, 1 year, 3 months, 2 weeks-old; bred by him- 


SampsMres cmd other Short Wook — Bams of any other Age. 

WiLLiAH Nbwtoh, Dogdean, Salisbury : Fiest Prize, 202., fa: his Hampshire 
Down, 2 yearn, 5 months-old; bred by James Eawlence, Bulbridge, 
Salisbury. 

Robert Coles, Middleton Farm, Warminster : Second Prize, 102., for his 
Hampshire Down, 2 years, 4 months, 2 weeks-old; bred by himself. 

Alfred Morrison, Fonthill House s Third Peizb, 52., for his Hampshire 
Down, 2 years, 4 months, 2 wee^-old ; bred by himselfl 

Thomas Chapman SAtnmBRS, Watercsombe, Dorchester : the Reserve Numler, 
to his Hampshire Down, 2 years, 5 months-old ; bred by himself. 

Samj^ihireB and o&er ^ort Wodi—^Pem of Fine Sheading Ewes of the 

same Jioek. 

JonatSan Bigg, Wrotham Hill Pink, Sev^oaks : First Prize, 162., for his 
Hkmp^iire Down, 1 year, 5.xnbnt]^, 1 we^-old ; bred by himself.^ 

Thomas Chapman Saunders, Watercombe, Dorchester; Second Pbizb, 102., 
for his Hampshire Down, 1 year, 6 monthsKild ; bred by himself. 

George Wood Homei^ Athelhampton Hall, Dorchester: Third Prize, 62., 
for his Dorsetshire Down, 1 year, 5 mon^-old ; bred by himself. 

Somerset and Dorset JSoims-^Shearling Bams. 

James Culterwell, Clavelshay, North Petherton, Bridgwater : First Prize, 
102., for his 1 year, 6 months, 2 weeks-old; bred by himself: Second 
Prize, 62., for his 1 year, 6 months, 2 weeks-old; bred by himself; and 
the Reserve Number, to his 1 year, 6 months, 2 weeks-old ; bred by 
himself. 

Somerset and Dorset Roms — Sam of any other age. 

Jambs^ Culterwell, Clavelshay, North Petherton : First Prize, 102., for 
his 2 years, 6 months, 2 weeks-old; bred by himself; and Second 
Prize, 52., for his 2 years, 6 months, 2 weeks-old ; bred by himself. 

Darbmors — ShearUng Bam. 

James Drew, Artiscomhe; Tavistock, Devon : First PbiZe, 102., for his 
1 year, 4 months-old; bred by himself : Second Prize, ^52., for his 
1 year, 4 months-old;; bred by himself; and the Reserve Nurhber, to his 
1 year, 4 montjis^ld!; .bred' by himself. 

Daartmoors — Bam of any other age. 

James Drew*, ^Irtiscombe: First Prize, 102., for his 4 years, 4 mosaths-old; 
bred by iMr. Thomas Weeks, Tavistock. , . 

Robert Mat, Grendon; Tavistock : Second Prize, 62,, for ** Wringworthy,’* 
Byears, 4 months-old; bred by Mr. Thomas' ViTilling, Wringworthy, 
Mary Tavy;. Devon. 
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Larimoors-^Pens of Five Shearling Fwe$ of the same fioch 

James Drew, Artiscombe : First Prize, 10?., for bis 1 year, 4-moiitbs-okL : 
bred by bimself. 

Robert Mat, Grendon, Tavistock: Second Prize, 6?., for bis 1 year, 
4inontbs-old; bred by bimself; sire, “ Wringwortby.” 

James Drew, Artiscombe : the Beserve Namier, to bis 1 year, 4 montbs-old ; 
bred by bimseli 


Exmoors — Shearling Bams, 

Edmund Passmore, Higher Fyldon, FTortb Molton, Devon: First Prize, 
10?., for bis 1 year, 3 months, 2 weekS'Kild; bred by bimself. 

Maria Langdon, Flitton Barton, Hortb Molton: Second Prize, 5?., for 
** Master Flitton,” 1 year, 4 montbs-old; bred by Mr. E. Passmore, 
Higher Fyldon, North Molton ; sire, “ Passmore’s No. 1 : ” sire of dam, 
** Bjdnswortby/ 

Esmoors — Bems of any other age, . 

Edmund Passmore, Higher Fyldon : First Prize, 10?., for bis 4 years, 

5 'montbs-old ; bred by Mr. Robert Westcott, West Park, North 
Molton. 

Maria Langdon, Flitton Barton, North Molton : Second Prize, 5?., for 
“ Champion 2nd,*’ 3 years, 3 months, 3 weeks-old ; bred by the late Mi. 
James Davy, Flitton Barton ; sire, “ Champion sire of dam, CoUard’s 
No. 1.” 

Joshua Clarke, Hindon, Minebead, Somerset : the Meserve Nur/dter, to bis 

6 years, 3 montbs-old; bred by Mr. James Qnartley, Molland Farm, 
Molland, Devon. 

Exmoors — Pens of Five Shearling Ewes of the same fioch, 

Edmund Passmore, Higher Fyldon, North Molton: First Prize, 10?., for bis 
1 year, 5 months, 2 weeks-old; bred by bimself. 

JDevon Lang Wools — Sheading Bams,* 

Sir John H. Hbathcoatb-Amort, Bart., MP., Hnigbtsbays Conr^ Tiverton, 
Devon : First Prize, 10?., for bk 1 year, 4 months-old ; bred 
bimself. 

George Badmobe, Court Barton, Thorverton, Collumpton : Second Prize, 
5?., for bis 1 year, 3 months, 3 weeks-old ; bred by bimself. 

Thomas Blake, Outsey, Wellington, Somerset : the Beserve Number, to bis 

1 year, 4 montbs-old; bred by himself. 

Long Wools— Bams of any other Age.* 

JEIiohabd Corner, Torweston, Williton, Somerset : First Prize, 107., for bis 

2 years, 4 months-old ; bred by bimself. 

Sir John H, Hbathcoatb-Amort, Bart., M.P., Knigbtsbays Court : Second 
Prize, ^?,, for bis 3 years, 4 months-old ; bred by Mr. Comer, Torweston, 
Williton, ^merset. 

Caleb Ghes Thorne, Wibble Farm, Williton, Taunton : the Beserve Number 
to bis 2 yearsjiS months, 3 we^-olds ; bi^ by bimself. 
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Demi Long WooU—Pem of Five Sheading Fwes of the same . 

flock** 

Sib John H. Heathcoate-Amoby, Babt., M.P., Knightshays Court : Fibst 
Peizb, ioky for to 1 year, 4 months-old ; bred by himself. 

Eiohabd Cobnbb, Torweston, Willitoa : Second Pbize, 6?., for his 1 year, 
4 months-old; Iwed by himself. 

Chables ITobeis, Motion, Exeter : the Reserve Ntml&r, to his 1 year, 6 months- 
old; bred by himself. 


PIGS. 

Large White Bre^ — Boars above ^ and mt exceeding Twdve 
Months-old. 

Ekshasd Biotibst BuosEBniG, Norihorpe, Kirton-Lindsey, Lincoln- 
shire; Fiest Pbieb, 10?., for "13th Cultivator,*' 11 months, 1‘ week-old; 
brad by himself; are, " 12th OulMvator ; ” dam, " Prim^e.** . 

Jacob Dove, Hamteook House, Bristol: Secoisd Pbize^ ,5?., for " Squire,'' 
11 months, 2 weeks, 1 day-old; bred by himself; sire, "Monarch 
dam, "Peafwtion;” sire of dam, "Jack;** and the Meserve JSumhisr^ 

. to months, 2 weeks, 1 daji^oldvbr^ hyhimself; sire, "Monarch 
of the We^;”8kedf "Bahger.^^ 

Large Ti^iie Breed^Boars above Tudve Mordhs-oU. 

The Eabd of Elleshebs^ Woraley HaU, Manchester : Fibst Pbize, 101, for 
Pride of Idle,” 3 years, 10 months, 2 weeks, 4 days-old; bred by Mr, 
J. Bullock, Idle, Leeds ; sire, ** Bolivar ; ** sire of dam, " Shadow.** 

Jacob' Dove, Hamhrook House, Bristol: Second Pbize, 5?., for "Feai> 
nought,” 2' years, 5 months-old ; breeder unknown; sire, " Duke: ’* sire 
of dam, "Jaincey ” 

Jambs and Fbederiok Howard, Britannia Farms, Bedford: the Reserve 
Number^ to " Duke,” 4 years, 4 months, 3 weeks, 5 days-old ; bred by 
^ themselves ; sire, " Manchester f dam, " Duchess ; ** sire of, dam, " Long- 
viile.” 

large White Breed — Pern of Three Breeding Sow Pigs of the some 
UUer^ cSme Four and under Eight Monihs-M. 

The Earl op Eilesmbbe, Worsley Hall ; Fibst Pbtzb, 101, for his 7 months, 
3 weeks, 4 days-old; bred by himself; sire, “Champion.** 

Jacob Dote, Hamhrook House, Brfetol: Second Prize, 6?., for "Spot 
Blanches,” 7 months, 2 weeks, 6 days-old; bred by himself; sire, 
" Monarch ; ” dam, " Blanche 2nd ; *’ sire of dam, " Prince Charlie.** ' 

Large White Breed^Breeding Sows* 

The Eabl of Ellesmebb, Worsley Hall: First Prize, 101, for his 2 years, 
3 months-old; bred by himself. 

Jacob Dove, Hamhrook House : Second Prize, 51, for "Lilly,” 2 years 

, 1 wb^ 4 dawoW; bredby.lunMelfj are,. « Sailor daiB,. 

“York;” Sire of dam, "Jack.” , ^ r,\ .. 
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Richabd Elmhirst DtTOicERiKrG, Nortborpe, Elirton'Lindsey : the Beserve 
Number, to “Primrose,” 2 years, 1 month, 1 week-old; bred by him- 
self; sire, “Yictor 1st;” dam, “Countess of Leicester:” sire df dam, 
« 9th Cultivator” 

Small White Breed — Boars above Six and not exceeding Twelve 
Months-old, 

Jacob Dovb, ^ Hambrook House, Bristol: First Psizb, 101, for “Jolly 
Boy 3rd,” 7 months, 3 weeks, 2 daysold ; bred by himseK; sire, 
“Mouse;” dam, “Polly;” Seconb Prize, 51, for “Punch 2nd,” 11 
months, 3 weeks, 3 days-old; bred by himself ; sir^.“ Mouse;” dam, 
“Beauty;” sire of dam, “Victor 2n<i;” and the Reserve Number, to 
“Mouse 2nd,” 11 months-old; bred by himself; sire, “ Mouse ; ” dam, 

“ Little Beauty ; ” sire of dam, “ Soldier.” 

Simcdl White Breed — Boars cd>ove Twelve Months-old,. 

George Mumfoed SESTOir, Wherstead Hall, Ipswich: First Prize, 101, 
for “ Disturbance,” 3 years, 6 months-old ; bred by himself ; sire, 

“ Peter ;” dam, “ Commotion,” sire of dam, “ Suffolk.” 

The Bael of EiiLesiiere, Worsley Hail : Secohd Prize, 51, for his 2 years, 

1 month-old ; bred by himself, 

BiOhabd Elmhirst Duckebihg, Horthorpe, KirtonrLindsey: the Reserve 
Number, to “ Champion,” 1 year, 5 months, 2 weeks-old; bred hj Mr. 
Edward Harrison, Denton, Lancashire. 

Smdl White JBreed— Pe»« of Three Breeding Sow B^gs of the same 
Utter ^ above Four and under Bight Mtmihs-dd, 

Jacob Dove, Hambrook House, Bristol : First Prize, K^., for his 7 months, 

3 weeks, 5 days-old; bred by himself; sire, “Mouse;” dam, “ Queen;” 
sire of dam, “ bam.” 

SmoM White Breed-^Breeding Sows, 

The Earl of Ellesmere, Worsley Hall ; First Prize, 10?., for his 2 years, 

I month-old ; bred by himself. 

George Mumfobd Sextoh, Wherstead Hall, Ipswich Beognb Prize, 5?., 
for “ Pure Small,” 1 year, 1 month,, 4 days-old, in-pig ; bred by 
b^elf ; sire, “ Disturbance sire of dsun, “ Son of Snowbsfi.” 

The Eaul of Ellesmere, Worsley Hall: IhePesem Number, to his 2 year- 
old ; bred by Mr. Sedg\rick, York. 

Smdl Shu^ Breed— -Haizrs oiope Six and not exceeding Twelve 
Monihs-old, 

George MusiFoisn Sextoh, Wherstead Hall FibstPbizb, 10?., for “ Galopin,” 

II months, 3 weekly 2, days^d; bred by himself; sire, “Holy Friar;” 

« Btok Diamond, Again ; ” sire of dam, “ Butley Sambo.” 

Eiohabb Elmhirst Bugkhsresg, Horthorpe, Kirfeon-Lindsey : Secoed Prize, 
6?., for “Wonder,” 11 months-old; bred by hipself ; sire, “Black 
Prince dam, “Bkck Ghi.” 

Thomas Eowell OoENiffl, Wolfegtpve, Bishopteignton, Tdgnmonth, Devon- 
shire: the i^fserve Number, to his 11 months, 4 weeks-old; bred by 
bimself ; sire, “ Agricola,” ^ 
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SwaU Bloch Breed — Boars above Twelve Month’^old* 

Bev. ynTTAivT Hooper, Ohilfrome Eectory, Dorchester : First Prize, 10?., 
for" The Beal Sir Roger,*" 1 year, 2 months, 2 weeks, 1 day-old; bred 
Mr. John A. Smith, Bradford Peverell, Dorchester ; sire of dam, “ The 
Claimant.’" 

George Mumford Sexton, Wherstead Hall : Second Prize, 5?., for " Holy 
Friar ”2 years, 2 months, 1 week,l day-old; hred by himself; sire, 
" Adventurer ; ” dam, " Achievement ; ” sire of dam, " Stockwell.” 

William Frederick Collier, Woodtown, Hurrabridge, Devon : the Beserve 
Numh&r, to his 1 year, 3 months, 1 week, 4 days-old ; bred by himself. 


Small Black Breed— Bems of Three Breeding Sow Bigs of the same 
litter^ above Four and under Might Months-old, 

George Miimpord Sexton, Wherstead Hall : First Prize, 10?,, for 
"Jnst in Time,” 7 months, 8 weeks, 6 days-old; bred by himself; 
sire, "Prince Charlie;” dam, "Sister to Lady Love;” sire of dam, 
"Gladiatenr:” Second Prize, 5?,, for "Bare Bright Diamonds,” 6 
months, 3 weeks, 4 days-old; bred by himself; sire, "Holy Friar;” 
dam, “ Daughter of Black Diamond Again;” sire of dam, "Butley 
Sambo.” 

Small BUA Breed— Brewing Sows* 

Ge^b Mumfobd Sexton, Wherstead Hall, Ipswich : First Prize, 10?., 
for "Lady Love,” 1 year,, 3 months, 0 days-old, in-pig; bred by 
himself; sire, " Gladiatenrj” sire of dam, " Adventurer:” Second 
Prize, 6?., for " Black Diamond 3rd,” about 2 years-old ; bred by him- 
self; sire, “Blair Athol;” dam, “Black Diamond Again ; ” sire of dam, 
"Adventurer;” and the Beserve Number y to “Spinaway,” 1 year, 
7 months, 3 weeks,! day-old; bred by himself; sire, " Biair Athol ; ” 
dam, “ Adventuress ; ” sire of dam, “ Adventurer.” 


Berhihire Breed — Boars above Six and not exceeding Twelve Months-old, 

Jacob Dove, Hambrook House, Bristol : First Prize, 10?., for his 
11 months, 5 days-old ; breeder unknown : sii*e, " Smithereen : ” dam, 
“Slavedriveris Niece” 

Hebe b Humpbet, Kingstone Farm, Shrivenham: Second Prize, 5?., for 
“ Pulchritude,” 11 months, 4 days-old ; bred by himself; sire, “ Smithc- 
reen;” dam, " Slavedriver’s Niece.” 

Bussell Swanwick, Boyal Agricultural College Farm, Cirencester: the 
Beserve Number^ to ms 9 months, 4 weeks, 1 day-old ; bred bv himself : 
sire, "H 2 Boar;” dam, "Sally 7th.” ^ * 


BerhMre Breed — Soars above Twelve Months-old, 
William Swenhampton, Highworth : First Preb, 10?., 


for 


for “Itet lWts,’’2 years, 6 mcajtbs, 3 weeks-old; bred by himself! 
sire, “ Wallace ; ” dam, “ Faithful sire of dam, “ The Squire.” 

-Bsbeb Hottbet, Kingstone Farm, Sbcoitd Peize, SL, for “HiDsmere” 
® days-old ; l^hy himself; sire, “ Delamere:” dam, 
.;:,'“HiIlsute Damsel.” ’ 

Stewabt, Smnt Bridge, Gloucester : the StSem IhmAw, to 
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"The Duke of Saint Bridge,” 1 year, 3 months, 5 days-old; bred by 
himself; sire, " Eobinwood ; ” dam, "Sniper 5th:” sire of dam. 
"Blacksmith.” 

JBerJcsMre Breed — Perie of Three Breeding Sow Pigs of the same liiier^ 
above Fow and under Eight Mmtha-dld. 

William Heweb, Sevenhampton, Highworth: Fibst Pbize, 107., for his 
7 months, 1 week-old; bred by himself; sire, "Union Jack 2nd:” 
dam, " Harmony ; ” sire of dam, " Wallace.” 

Heber Humpbet, Kingstone Farm : Second Prize, 57., for " Sky Bine,” 
" Skylight,” and "Skyrocket,” 7 months^ 2 weeks, 4 days-old; bred by 
Mr. A. 0. Bailey, of Swindon. 

Benjamin St. John Ackers, Prinknash Park, Painswick, Stroud : ^eHeserve 
to his 7 months, 3 weeks, 6 days-old ; bred by himself; sire, 
" Hesperian Major ;” dam, “ Favourite;” sire of dam, " Black- 
smith 2nd.” 


Berisliire Breed — Breeding Sows. 

Bichabd Elmhirst Duckebino, Nbrthorpe, Kirton-Lindsey; First Prize, 

4 107., for "Bose,” 1 year, 8 months, 4 weeks-old; bred by Lord 

Bendlesham, Home Farm, Wickham Market; sire, "Major;” dam, 
" Jessica.” 

Egbert K G-. Bakee, Heavitree, Exeter : Second Prize, 5?., for " Lady 
Jane,” 2 years, 9 months, 3 weeks, 6 days-old, in-pig; br^ by Mr. A. 
Stewart, Saint Bridge, Gloucester; sire, "Sampson;” dam, "Sniper 1st;” 
sire of dam, " Tim Whiffler,” 

Hebbb Humpbet, Kingstone Farm : the Meserve Number^ to " Sidewalk,” 
2 years, 2 months, 3 weeks-old, in-pig ; bred by Mr. Matthew Walker, 
Chaddesden, Derby ; sire, "Kingcraft;” dam, “Gipsy 1st.” 

OSier Breeds — Boars above Six and nc^ exceeding Twelve JlShnOts^oU. 

Jacob Dove, Hambrook House, Bristol : First Prize, 10?., for his middle 
improved Yorkshire, "Matchless,” white, 11 monthi 3 weeks-old; 

, breeder unknown ; sire, "Pretender;” dam, "Topsy 6th;” sire of dam, 
" Young Prince.” 

Other Breeds-^Boars above Tmhe Mmihs-old. 

The Eabl op Ellesmere, Worsley Hall : First Priz3^ 107., for his white, 
2 years-old; bred by himself; and Second Prize, 57., for his white; 
age and brewer unknown. 

John Mom aud Son, Garihd^ Aberdeen ; the Ecserve Eumher^ to " Emperor,” 
white; 2 years, 4 months, 3 weeks, 6 days-old; bred by the Earl of 
EUe^ere. 

OSier Bre^-^Pens of Three Breeding Sow Pigs of the same lAUer^ 
above Four and under Eight Mm^s-old. 

The Eapt. of Ellesmere, Worsley Hall : First Pbize, 107., for his white 
6 months, 1 week-old ; bred by himself. 
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Other Breeds — Breeding Sows, 

The Eabl op Ellesmbee, Worsley Hall : Eiest Pbize, 10?., for Ms white, 
2 years, 1 month-old ; bred by himself ; and Second Peizb, 5?., for his 
white, 2 years, 8 months, 2 weehs-old ; bred by himself. 

Jacob- Dove, Hambrook House, Bristol: the Beserve Number^ to his middle 
improved Yorkshire, "Perfection’s Daughter,” white, in-pig, 1 year, 
11 months, 2 weeks-old; bred by himself; sire^ “ Mouse;” dam, " Per- 
fection sire of dam, " Jack.” 


LONG WOOL.* 

Six Fleeces- 

William and Geobge Bmn, Volis, Kingston, Taunton : Fibst, Pbize, 6?. 
Bichabd Cobneb, Torwestouj Williton, Somerset: Second Pbize, 3?. 

BUTTEB.* 

Six Pomds, 

Sib J. H. Heathcoax^e-Ahobv, Bart., M.P-i Etni^tahays Court, Tiverton, 
Devon^re: PiBST PBi2as, 6?. 

Edwin Geobge Hallett, Park I^iiy, Tolperdale, Dorchester: Second 

CHEESE.* 

Over 6 tTiches in thickness^ not less than 1 cwt, 

Stephen Millabd Habding, Almondsbury, Bristol: Fibst Peizb, 5?. 

Joseph Padpield, Parsonage Farm, Chisledon, Swindon : Second Peize, SI, 

Under 6 inches in thickness, not less than 66 Tbs, 

Stephen Mallard Habding, Almondsbury, Bristol : Fzb^ Pbize, 5?. 

John Smith, Hupdown Farm, Thornbury, Gloucestershire : Second Pbize, 81, 


SOMEBSBTSHIEE PEIZB FAEMS. 


Class l.-^jffifZZ Farms, 

George Babbag^, Nettlecombe, Taunton : First Prize, 501, 

Class 2. — Dairy Farms, 

Geobge Gibbons, Tunley Farm, Bath : First Prize, 60?. 

Eobebt Alfeed Day, Ubley Farm, Bristol: Second Peizb, 26?. 

Class Z.-^Faarms not qmliJM to compete in eiiher of the above classes, 
Obed Hosegood, Dillington Farm, Hminster: First Prize, 60?. 

Alpbbd Bowerman, Capton Farm, Williton : Second Pbh®, 251, - - 
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nO^LEMENTS. 

Oiie-Jmse Mowing Machines. ' 

Hornsby and Sons, Spittlagate, Grantham : First Pbizb, 20Z. 

Twodwrse Mowing Machines.' 

Hornsby and Sons: First Prize, 301; Seconb Prize, 201 . ; Third Prize, 
.102. ; and Hiohly Commended. 

Samxjblson and Co., Banbury : Two Biohly Comjiended. 

Burgess and Key, Holbom Viaduct : Commended. 

Harrison MacGregor and Co., Leigh, Lancashire : Commended, 

Walter A, Wood, Worship Street, E.O, : Commended. 

Maymaiing Machmes. 

Ashby, Jes'fery, and Luke, Stamford: First Prize, 202.; Second Press, 101 . 
The Beading Ironworks Company, Beading: Third Pbizb, 62., and Com- 
mended. 

W. N. NicholS()n and Son, Newark-on-Trent : Commended. 

Sdf-ActiTig Horse Bahes. 

W. ' B . Nicholson and Son : First Prize, 152. 

Haughton and Thompson, CarMe : Second Prize, 102. 

Horse Bakes not SdpActing . , 

W. B". Hicholson and Sons First Prize, 152.; Second Prize, 102.; and 
Highly Commended. ' , 

Guards or Ajgfliances to the Drums of Thrashing Machines. 

J. P. Fison, Terersham Works, Cambridge : First Pbizb, 202, 

W. Tasker and' Sons, Andover: Second Pbot, 102, 

OonAined Guards and Feeders to the Drums of TbrasUnig Miu^nes* 

Clayton and Shuttleworth, Lincoln : First Prize, 202. 

Marshall, Sons, and Co., Ga^sborough: Seooto Prize, 102.; 


, maom*DAHWua awabds 

To Agiiej&u^dl AtHdes^ M it^uAed in &e, OrdSmary Bokiihn. 

; Silver Mei^ih, 

Babeobd . and iPERKbS; Peterborou^ : for Savage's. Improvement of 
Owripa&*s AndiiJr. 

L. AtfGtiiTtrs Ahstnwall, Aineiioan Exchange, 449, Strand, London; for 
, hia Potato Plantetr \ 
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AGEIOULTUEAL EDUCATION. 
Emmimiion Papers^ 1876. . 


EXAMINATION IN MECHANICS AND NATUEAL 
PHILOSOPHY. 

Maxxstom Nijhbeb 07 Mabes, 200. Pass Ntmbeb, 100. 

Tuesday, April 13ft, /rom 10 am, iiU I p.m. 

1 . Wbat is meant by the resolutioii of a force? Show (by con- 
stnietion or otherwise) how a force can be resolved into two others 
along assigned lines dAwn through a point in its line of action. 

Let A and B be two points, to which are fastened the ends of 
threads AO and BC, the former inclined to the vertical through C at 
an angle of 80^^, the latter at an angle of 60^ on the other side of the 
vertical ; it is known that A 0 cannot be subjected with safety to a 
tension of more than 80 lbs., while BO is nmch stronger ; what is the 
greatest weight that can be safely hung from C ? 

2. What is in general the relation between two forces which are in 
equilibriuia on a weightless lever capable of turning freely round a 
iked fulcrum ? 

If the lever is in a horizontal position, and the forces respectively 
are of 6 units acting vertically upward, and of 8 units acting verti- 
cally downward, show by a diagram how the forces must act relatively 
to the fulcrum, and ascertain the amount and direction of the pressure 
on the fulcrum. 

3. Two iron rods (of equ^ uniform section) APB and CPD, 6 ft. 
and 8 ft. long respectively, lie across one another so that the angle 
APO is 45° ; PB and PD are each 2 ft. long 5 find the centre of 
gravity of the two rods. 

4. What is meant by the horse-power of a steam-engine ? 

Xf a plough worked by an engine of 20 horse-power cuts four 
fhrrows 1000 yards long in 6 min,, what is the average force exerted 
by each ploughshare against the soil ? 

5^^What IS meant by the accelerative effect of a frree ? 

"^en the accelerative effect of gravity at a certain place is said to 
be 32*2, what is meant by this statement, and what units of time and 
distance does it presuppose ? 

6 . A body (P) moves in a circle whose radius is three times iitat of 
a circle m which another body (Q) is moving ; the bodies have equal 
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masses and move witli equal uniform velocities in their respective 
circles ; if F is the force acting on P, and/that acting on Q, fed the 
relation between F and/, and state exactly how these forces act. 

7. A wooden ball is tied by a thread to the bottom of a vessel; 
water is poured in till the ball floats but is completely under water; 
why must the thread be vertical when the ball is at rest ? 

, If the tension of the thread is one-third the weight of the ball, 
what is the specific gravity of the ball? 

8. Explain the action of a common syphon. If the out-flow is to 
be rapid, why must there be a consideralfle diflerence in the lengths 
of the legs of the instrument ? 

9. If a pound of water at 40^ F. is mixed with a pound of water at 
156° F., what is the temperature of the mixture ? If a pound of 
mercury at 40° F. is shaken up with a pound of water at 156° F., 
would the resulting temperature be the same as in the former case or 
not? 

What general principle is illnstrated by these two cases ? 

What is meant by. the spedflc heat of a substance ? 


EXAMINATION IN MEN^UBATION AND 
SUETITING. 

Mattmttm Nxjmbbb oi* Maues, 100. Pass Numbeb, 60. 

Tuesday^ Apn7 18t%, from 2 p.m. tiS, 5 fjm. 

1. A rectangular piece of ground is a quarter of a mile long and a 
furlong wide ; a border of uniform width is trenched round it so as 
to leave an unbroken area of 10 acres in the middle; what are the 
length and breadth of this area? 

2. How many gcdlons of water can be hdd in a pipe a mile long 

and 4 in. in internal diameter ? ' 

8. How many cubic yards of earth must be dug out in forming a 
ditch 1000 yds. long, 4 ft, deep, and 6 fL wide at top, and 3 ft, wide 
at bottom? 

4. A hollow sphere 2 in, thick weighs 218 lbs., when^ filled with 
the s ame materiid as itsdlf ft weighs 348, lbs.; wfet is its exfenal 
diameter ? and what the ^ciflc ^vity of the material ? 

6. If aroadis indmed at the rate of 3 ft. vertical to 25 ft, horizmi- 
taj determine ife slope in d^rees, minutes, and seconds, 

6. A bab AB is measured and found to be 725 ft. long ; a distant 
point P is observed and it is found that the angl^ PAB and PBA are 
respeotively 57° 18' and 116° 42' ; determine both by calculation and 
conWotion, (1) the distances PA and PB; (2) the pmipendicular 
distance of P from the line AB; (3) the point where the perpendicular 
cuts AB or AB produced ; (4) the area of the triangle ABO. 
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7* A line is taarked on the ground by pickets A and B ; an acces- 
sible point (P) is given at a moderate distance from AB ; diow how 
to detenmne on the ground the point where a perpendicular let fall 
from P on AB cuts that line. 

8. Ton are provided only with chain and pickets and have to 
survey a field with five sides, which we will snppose to be straight 
lines; one of the sides however is cut by a wide pond so that you 
cannot chain across it ; explain by what measnrements you will be 
enabled to lay down a plan of the field. 

9. A and B are two points on the boundary of a field 12 chains 
apart ; in going from A to B, when the ofiisiets are taken to the left 
the chain is outside the field, when to the tight it is inside the field. 
At the end of each chain in succession from A the ofhets severally are 
as follows: — to the right 20,-80, 50^ 20, 0 ; to the left 10, 16, 30, 60, 
30, 20, 0. Lay down the bound^ and determine the difference 
between the areas within and without the field. 


EXAMINATION IN CHBMISTET. 

Maximuk NxmBSE Masks, 200. Pass Numbbb, 100. 

I. G!S!2!dBBAL CHEHZSrBT. 

WedTmday^ AprU 14t&, from 10 UU 1 p,m. 

1. State the compcption of atmospheric air. Explain how the 
■presence of carbon di-cmde in the atmosphere may be detected, and 
how the proporti<m in which it is present may be determined. 

2. 'What are rdative densities of oxygen, nitrogen, water^vapour, 
and carbon di-oxide at the same temperature and pressure ? Explain, 
by reference to general laws, why the temperature and pressure must 
be ti^en into account : also why in a mixture of gases the most dense 
does not sink to the bottom. 

3. Name substances frequently met with in nature and containing 
S and P respectivdy. State how these elements are comhined in 
eadh case. Describe ihe dbief characters of S and P. * 

4. Describe the pr^aiation y>f chlorine, sulphuretted hydrogen, 
and canstie soda, re^ctivdLy, explmning the chemistry of the pro- 
c^ses. Give the chemical reaction of eaOh one of thase substances 
with each of the other two. 

6. Oalctdatethequantityofbone-earth which 11b. (7000 grs.) of oil 
of vitriol will convert into soluble superphosphate^ (0;S;P:Ca= 
\ 16 : 32 : 31 7 40 .^ 

6. Give the chemi cal constitution of alumina, and of 
iron and coj^er. Dnder what circumstances are the first two of these 
SiihBtaoces soluble in water? Explain how Ihey can be detected in 
^ solution.' ^ 
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7. Give tlie cliemical coznposiiioxi of tirea, explain its relation to 
axamoxua, and how it may be made to yield tire latter substance* 

8. Sixplain the chemical nature of wood^ and the products to which 
it gives rise when.heated (1) with, (3) without, ^ess of air. 

9. What are the conditions requisite for the sdcoholic fermentation 
of sugar? Es^lain the chemical changes' which occur during such 
fermentation. 


IL AobiouiiTueaii Chemistry. 

Wednesday^ April lUJi, from iiU 6p.m* 

1. From what sources jmd in what forms do plants take up nitrogen ? 

SL Give a list of nitrogenous manures, state their composition, com- 
pai^tiv^ efficacy, and commercial value. 

8. In what combinations occur the following element in soils, and 
in what forms are they assimilated by plants -P. S. K Si. Oa. . 

4. Point out the difference in the composition and feeding , value of 
su^ar-beets and common mangolds. Is it more profitable to the 
British jEarmer to sell sugar-beets at £1 a tem, or to consume them on 
the farm? Give reasons. 

5. What are the properties and composition of pure and inferior 
linseed-cakes ? State adulterations in linseed-cakes and the means of 
detecting them. 

6. What is the composition and relative feeding and manuring 
value of decorticated and undecorticated cotton-cake ? Mention some 
precautions which should bo taken in feeding cattle upon eotton-<^e* 

7. Write a riiort paper on improving permanent pasture by means 
of suitable manures. 

8. Explain action of the foUowing suhstances as disinfectants ; — 
Lime, chloride of lime, charcoal, chloride of rinc, sulphurous acid, 
carbolic acid, permanganate of Potarii. 

9. What are the chemical characters of drams^ waters from in- 
fertile soils and from higMy nianured land ? 


exajonation in agkioultiire; 

JUUxjMGM Number or ^ 200. Pass Nxtkbbb, 100. 

April 16lS,/rom 10 m*. M 1 

1. State the chief conditions to be set forth in an agreement for a 
yearly tenancy of 300 acres of friable loam, one-third pasted with 
entry at Michaelmas. 

% On a ferm #f 800 acres, one-third pasture, and carrying a 
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breeding stock, roughly sketch' the ground plan of the necessary 
buildings. 

3. State the Bivev&ge cost per acre of steam-ploughing clay land 
nine inches deep, and cultivating six inches deep ; hand-hoeing wheat 
twice over; thinning and twice hand-hoeing mangold; taking up, 
cleaning, and heaping in the field a 15-ton crop of swedes ; reaping 
by hand a 6-quarter crop of wheat ; tying up and shoking a similar 
crop bdiind the machine. 

4. Describe the several points in order of their importance by 
which you estimate the efficiency of a portable steam thrashing- 
machine. 

5. Describe briefly the prominent distinctive characters of the 
Chillinglmm Park, Short-hom, Devon, Angus, and Ayrshire cattle. 

6. Specify the descriptions and quantities of food to be given daily, 
at the present season, to a good dairy cow, weighing 12 cwt., and 
calved a month, in order to secure economically the best' return of 
produce. With such feeding what would be the probable daily yield 
of milk, and weekly yield of butter? 

7. What is the present current price per ton of the following 
feeding stuf^, and what is their manurial value when consumed by 
fitree-y w-old Jfeeding bullocks, namely, meadow-hay, wheat-straw, 
linseed, cotton-cake, bran, and wheat ? 

8. What proportion does the live weight bear to the dead weight of 
. a lean three-year-old ox, a well fatted three-year-old ox, a half-bred 

sheep eighteen months old, a flfteen-score bacon pig, and a fat calf? 

9. How are horses affected after greedily eating (1) nnbrnised wheat, 
(2) overheated hay, and (3) damp new beans? What frequently 
befeUs impoverish^ young cattle liberally supplied with decorticated 
cotton-cake, and what is the nsnal effect of restricting cattle to straw 
and nndecorticated cotton-cake ? How do young rams suffer when 
forced with mangold and com ? 

10. Describe the management of 200 half-bred lambs, from the 
period of weaning until they are sold in the following April, weighing 
fmm 20 lbs. to 24 lbs. per quarter. State the daily weight of root^ 
fodder, and concentrated food they will consume between Candlemas 
and Lady^day. 

11. What vermin infest the skins of sheep ? and describe how each 
description of vermin is to be got rii of. 

12. Describe the nature of the following diseases of plants, viz., 
smut in wheat, ergot of rye, finger-and-toes in 'turnips, and clover- 
doddei*. 

The vivS voce examination commences at 2 6*cloch 
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EXAMINATION IN BOOK-KEEPING. 

MAxianiM Numbeb op Mabsb^ 200. Pass Ntobbb, 100. 

Friday, April IMi, from 10 a.m. tiU 1 pm. 

Candidates are required to journalise and post by double entry 
tbe following transactions, and to malce out a Trial Balance, Profit 
and Loss Account, and Balance Sheet : — 

^ On the 1st of January, 1875, John Chiltem obtained a loan feom 
his father, G. Ohiltern, of 2000Z. in cash, and purchased the business 
of B. Avon, a coal merchant, for which he paid hha 1326Z. in cash 
and accept^ his draft due 4th April for 500Z. 

The Assets handed over by E. Avon .consisted of — 


iS B ' a 

Coals, 600 tons 075 0 0 

Coke, 180 chaldrons .. .. 81 0 0 

Peat - .. 20 0 0 

Horses and Carts .. .. ' .. .. 475 0 0 

Stable fittings, &c .. .. 50 O' 0 

Ofdce furniture .. .. .. .. 26 0 0 

Goodwill .. ✓. 600 0 0 

£1825 6 0 

The transactions for the month of January were as follow : — 

& . s. dr. 

1st. Sold for Cash, 40 tons Coal 66 0 0 

8rd. Sold to J. Griffiths on credit, 100 tons Coal 150 0 0 

9th- Sold for Cash, 70 tons Coal .. .. 115 8 0 

12th. Sold for Cash, 25 chaldrons Coke .. .. 15 0 0 

18th. Sold to J. Tod, 80 tons (hal 112 0 0 

J. Tod gave his acceptance due 


7th April .. .. .. £80 0 0 

And Cash to balance .. .. B2 0 0 

112 0 0 

. 2Srd. Box^ht of the Eden Ccdliery Company, 400 

tons Coal .. .. 520 0 0 

Accepted the Eden OolEery Company's draft 
due April .. .. .. .. .« 520 0 0 

24th. Discounted J. Tod*s acceptance 

and i^peiv^ in Cash .* .. £78- 16 0 

There being deducted for discount 14 0 


. , 80 0 0 

Sltsfc, Paid Cash &t Wages .. ' .. .. 9 10 0 

' Pud£er neivraffiofi.fiixmtais.. ; 5 13 4 

J nlm OhOteim diew oai m private aocoimt 35 . 0 0 

Stock os. liasd at tSie. end of '&e mostli, viz. 

Goals, 610 tons .. .. •• 809 ^0, 0 

Coke, 155 cMdrcHis .. .. 69 15 0 

Peat .. • 20 0 0 

VOI* XT.— S. S ff 



Izxxvi ^gricultuTol EduccLtion-^ExiiiMin^ Pajp&rs^ 1875. 

EXAMmATION* IN GEOIOGT. 

]!£&siBnJM Nuhbeb of Mabes, 100. Pass Numbbb, 50. 

Friday^ April /rom 2 p.m. tiU 6 jp.m. 

1. Give the classi£catioii, distnhTition, aod^ lithological characters 
of the stratified ro^ in England. 

which the great 

8. Give ih& geological position and lilhological and agricnltoial 
eharactei^ of the new red sandstone. Mention any nsefnl substances 
obtained from this formation. 

4. Er^ledn the origin of day. Befine pcBtcelain clay» dre daiy, 

loam^ bnch^oartb, and marh . ' ^ 

5. Upon what geological formations are the chief day vales in 
Eng^d sitnated? Mention any points connects vdth their agri- 
cnlteal characters. 

6. Contrast the geological and agricnltnral characters of the Wolds 

olliincolnddre and Torh^^ with those of the Coiswold of Glonces- 
tezshi:^*. - . ' ^ ^ ! 

7. By wlmt different agencies have rods been dtered in structrxre, 
arrangement^ and composition ? Give some examples. 

8. E^^Mn tiie meamng and origin of local, erratic, and alluvial 
soils, with examples. 

9. Define the terms permeable and impermeable strata, and point 
out any influmiee they may have on the sorb overlying them. 

10. Name the specimens on the table, giving the approximate com- 
position of the rocks and minerals, and the generic names and geo- 
logical position of the fossils. 


2. Mention some of the characteristic fossils by 


EXAMINATION IN BOTANY. 

[It is expected that Bight Qaestions at least will be answered.] 
Maximum Ntjmbbb of Mabks, 100, Pass Numbbb, 60. 
Saturday^ 4pn7 llth^ firm 10 a.m. M 1 pm. 

1. What are the contents of a growing vegetable call ? 

. 2. Describe the composition of a fibro-vascular bundle in a dicotyle- 
donous plant. 

3. Name, and shortly describe the different kinds of 3 ?ootsj and 
e^qdain the fimction of fleshy root^^ 



dgricdtural JEducation—Examinc^ion Papers^ 1875. Ixsxtu 

4. "What is tlie nature and cause of the difference between grain 
and malt ? 

5. Explain the fall of the leaf. 

6. "What are the morphological differences between the fleshy organs 
of the following plants: tamip, potato, onion, kohl rabi, sweet potato, . 
and crocus ? 

7. Give the plan of a typical flower, and explain the meaning of 
perfect, complete, regular, and symmetrical, as applied to the flower. 

8. Explain the process of fertiHzarion among angiospenns. 

9. State the nature and development of the reproductive organs in 
ftingi. ^ 

10. What are the reasons for having a rotation of crops ? , 

11. Gave the leading characters of on^ of the following Iffataral 
Orders : IkmunmlaeeoB^ OompceitoBj Ooniferm, or OramnecB* 

12. Describe in ^stematic method the plants marked A, B and 0. 


EXAMINATION IN ANATOMY AND ANIMAD 
PHYSIOLOGY; 

M^xmuK Number oe Masks, 100. Pass Numbb», SO. 
Saturday^ AprU 17ih^ from 2 pM. B p.m. 

1. Describe the circulation of the blood, noting especial^^ the 
differences in its conation in the so^ll^ greater and lesser chtm- 
lation. State also the leading anatomical peculiarities of artedes 
and veins. 

2. What uses does the bile serve in the anim al econmny, and in 
what part of the system are these dnefiy%ecDgnised? 

3. Wlien the functions of the liver ^are deranged are any of iha 

tory organs of the body brought into mo^ active operation, if so, 
the organs and &e leading evidences of their esnited action? 
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MEMOEAITOA. 

Abdr^ op LBSWSBS^The Sodefy’s office being sitoated In the postal district designate by ttie 
lel^ Wf members, in their oorreqwndenoe with the Secretary, are requested to snldom that 
letter to the nsaal address. 

OsKBsaxiHsExiiirG in London, December, ists. 

GEKEEaxr MsExisa in London, Hay 22, 1876, at 12 o'clodr. 

Mebusg at Binnin^ham, Jtily, 1876. 

MoBTHLT CbnsciL (for transactloa of bnriness). at 12 o’clock on the first Wednesday In every month, 
exoimting Jannaty, September, and October: open only to Members of Council and Governors of 
' iheSid^. 

AsoouRsncBins^The Cotmdl ad}onm over Bassion and Saster weeks, when those weeks do not 
tbs first Wednesday of the month; from the first Wednesday in August to the first 
Wednesday in 27avember ; sM fiom the first Wednesday in December to the first Wednesday in 
February; 

Opsnm Hotmsr-lO to 4. , On Saturdays^ fidm the Council Meeting in Angust until the Council 
Heefing m April, 10 to 2. 

DiBBiSES of Cattle, Sheep, and Pigs^Members have the privilege of applying to the Yet^nary 
Committee of the Society, and of sending animals to the Royal veterinary College on the 
same terms as if they were subscribers to the CoUege.--(A §tatement of these privileges will be 
found In fiiiB Appendix.) 

privifegesof Chemical AnalyslB.enloyed by Members of the Sodely will 
. betoundldatedmiMftAppmi^ 

Bosasioai. BsrvxcBQBa--Tlie Botanical Privileges et^yed by Members of the Sodeiy will be found 
stated in tbfo Appendix. 

8on(nnPinnsar*-L AnnuaL— *lbe subsctipCon of a Governor is £5, and that of aJMmber £t, due in 
advance on the istof January each year, and heccndng in aixear if unpaid by the istof 
June. & Foe Lifia-pGoveinors may compound for their subscription for future years by paying 
at once the ssm cit £&% and Members by paying £10. Governors and Members who have paid 
riietr annual ^hscrtotlon for 20 years or upwards, and whose subscriptions axe not in arrear^ 
may oompoundfor mtuie annual subscriptions, that of the current year inclusive, by a shn^lo 
peyment £26 fijT a Governor, and £6 for a Member. 

FaxKEiiTa-^Su&Bcripi^ may be paM to the Smreiary, in the most direct and satisfiictocy maimer 
either at the Office of the Soaefy, lib. 12. Hanover Square, London, W., or by means of post- 
dfice ordecs, tobe obtained at any of the prindpd post-offices tbronghout the kingtom, and made 
payable to him at the Texe Street Office, London, W.; but any cheque on a banker’s or any 
other house of badness in London will be equally available, if payable on demand. In 
bbtainix^ post-ofiSee ordeis care Aould be taken to give the postmaster the correct initials 
and surname of the Secretary ot the Society (H. M. Jenms), otherwise the payment 
will be refiised to him at the post^ffice on which such order has been obtained; and wbeh 
remitting the moncyorders it dionld be stated by whom, and on whose acconnt, they are sent. 
Cheques dmuld be made payable as drafts on demand (not as Mils only payable after sight or a 
certain number of days after date), and diould be drawn on a London (not on a local country) 
banker. When paymoit is made to the London and Weatmin^ Baj^, St. James’s Square 
Brazufo, as the bankers of the Society, it will be desirahle that the Secretaiy should be advised 
by letter of such payment, in order that the entry in the banker’s hook maybe at once iden- 
tified, and the amount posted to the credit of the proper party. Ho coin can be remitted bv uost. 
unless the letter be re^stezed. ^ > 

Hew MEUBEBS.'--Eveiy candidate for admission into the Socieiymust be pnnmsed by a Member; 
the proposer to specify In writing the fiiU nam^ usual place of residence, and post-town, of the 
casdi&to either at a Oounefi meeting, or by letter addressed to the Secretmy. Forms of Proposal 
may be obtained on applicarion to the Secretaiy. ^ 


' S to toe Stacey ccpte$ «f an Alstaist of flw Chutar 

MW a Statement of the Gsienl Oljecte. &c., of the Sodeir, of Oimdeil, 

Pto«»apap«»o(»meotediritoi^ 
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JWeirti&ers* lirjterfttara 


I. — Sbeiotjs OB Exteksivb Bzssi^s. 

No. 1. Any Member of tbe Socieiy wbo may desire professicmal attendance 
and special advice in cases of serious or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return 
post, receive a reply stating whether it he considered necessary that Piofe^r 
Simonds, the Society’s Veterinary Inspector, should visit the place where the 
disease prevails. 

No. 2. The remuneration of the In^jeotor will be 27. 2s. each day as a 
professional fee, and 17, Is. each day for personid expenses ; and he will 
be allowed to charge the cost of travelling to and from the locality where his 
.services may have been required. The fees will he paid by the Society, but 
the travelling expenses will he a charge against the applic^t. This ctoge 
may, however, be reduced or remitted altogether at the discretion of the Cooncil, 
on such step being recommended to them by the Veterihi^ Conmoittee. 

No. 3. The Inspector, on his retnm visiting the diseased stok, will 
report to the Committed in wriMug, the results of & observatato and pro* 
ceedings, which Beport will be laid before the Ooimcil. 

No. 4. When contmgencies arise to prevent a personal discharge of Hie 
duties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some competent profession^ person to act in his stead, whoi^l 
receive the same rates of remuneration. 

XI*'--0Bj)ZErAB7 OB Qthbb Oasss 07 Bxsbabib, 

Members may obtain the attendance of the Veteimaty Inspector on any 
case of disease by paying the cost of his visit, which will be at tbe following 
rat^ viz.,- 27. 2$. per diem,, and travelling expsises. 


m.— OoJTSULTAiaEONS WITHO^CT VxsiT* 


Personal consultarion with Veteriii^ Inspector „ Ss. 

Consultarion by letter . ' .. •• •• fis. 

Oonsnitarion necessitating the writing of three or more^lettere lOs. 
Post-mortem examination, ^d report thereon •• lOs. 


A return of the number of applicaMons during eadi half-year bdng require 
from the Yeterinaiy Inspector. , 

lY;— A dmission o7 BmAmsD Ajmms to tsos YwtsBmAsr Oomsex; 

. Invbstioatiohs; 3iB0T,uB » abb BsFOBm 
iTo. 1. All Members of the Society hJP&e privilege of sending cattle 
sheep, and pigs to the Infirmary of the BoyalYeterfnaxyColl^ on the same 
terms as if they were Mmbm of Hie Oolite ; viz., by paying fior the keep 
and treatment of cattle lOs. fid. per week each auimal, ^ for sheep and 
pigs -d smg-ll proporriouhto chsu^ to be fixed by the Fmmpal according to 
CHcninstanoes.*’ - 

No. 2, T^e has also undertaken toinvesHgate such pariicular dasses 

of dlseas^ <nr spedal subjects connected with the ap]^caiion ca the Yetednazy 
art to cattle, i£eep, and as may be directed by the CounciL 
No. 8. la addition to the hmreas^ number of lectures now dven by 
Professor Shuond»-4he Lecturer on Cattle Pathology— to the pupus in the, 
Boyal Veterinary College, he will also deliver such lectures before the Members 
d the Society, at their house in Hanover Square, as the Ootmefl shall ^clde. 
No. 4. T^e Boyal Yctermasy College will, authorize their Principal to 


pks treated in Infirmary ; also special reports fromlame to time on any 

matter of unusual interest which may come uui& the notice of the College. 

• By Order of the Coundl, 

H. M. JENKINS, Secfeiary. 



of Ci&emftal gtnalpgfe. 
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01 tae cxjoiety ; who (to avoid all mmecessary correspondenco) are 
particmmy req^nested, when applying to him, to mention the kind of 
^y^ they require, and to quote its number in the subjoined schedule. 
Ine <torge lor analy^, together with the carriage of the specimens, 
-^must be paid to him by members at the time of their application. 


No, 1. ^An opinion of the gennineneis of Peruvian guano,- hone-' 
dust, or oil-cake ^ach sample) 


M ^.—An analysis of guano ; showing the proportion of moisture, 
or^nio matter, sand, phosphate of lime, ^kaline salts, 
and ATniftAftTa. ' * 


8^’— An estnnate of the value (relativdy to ie average of 
samples in the market) of sulphate and muriate of am-^ 
®aom^ ^ of the nitrates of potash and soda .* „ 

„ supeiphesphate of lime for soluble phos- 

»» superphosphate of lime, sho^nng the pro* 

porfeo^ of moisture, organic matter, sand, soluble and 
.-™oluhlephc^^te8,sulpimteoflimi^a 
» Ai^^ysM (^dent for ihe determination of its agrieul- 

tur^ value) of any ordinaiyariaficM ,7 .. 

„ 7.— lomestone ;-.the proportion of lime, 7a; 6d. ; the pcopor-. 
nS^^^ 3.0s. I the proporiton of lirnp and mag- 


n 8.--l4mM^ or mark, indud^ carbonate, rT'nw.T'.ffp and 
Q T>?S? -mth sand and olar .. 

M »---«^i^aMly^o£a8(Hl,indudingdetennination8dfday. 
, Tft « and carbonate of lime - ^ 

„ u. Anandy8isof^-<ake,or other substance ’^fOTfeecBne 

Tunmosesr sqaititiiof s-j 


5s. 

10s. 

IQs. 

IQs. 

£ 1 . 

£ 1 . 

15s. 

£ 1 . 

.,£ 1 . 

£ 8 .. 



” P«)dn^,”re^ sub^mces'ised fm 

” ^ '^"^’and of water’^aed f« “*■ 

»lR-3ktem^on'Wdti&add^ » S'. 

Httletfa. and pmds (Pcsfai^d^JsH^^ , 
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INSTETJOnONS FOB SELECTING AND SENDING SAMPLES' 
FOB ANALYSIS. 


ARTIFICIAL MANURES.—Talj:e a large iiandM of the manure from three 
or four bags, rn\yt the whole on a lar^e sheet of paper, breaking down with the 
hand any Ixun^ present, and fold up in ^foil, or in oil silk, about 3 oz. of the 
well-mixed sample, and send it to 11, Salisbory Sqbabe, Flebt Stbbet, E,C., 
hy post? or place the mixed manure in a small wooden or tin box, which may 
be tied by string, but must not be sealed, and send it by post If the manure be 
wety wet and lumpy, a larger boxful, weighing from ID to 12 oz., idiould be 
sent either hy post or ndlway. 

Samples not exceeding 4 oz. in weight may be sent by post, by atta<dLing two 
peamy postage stamps to the parcel. 

Samples not exceed^ 8. oz., three postage Stamps* . 

Sraples not exceeding i2.oz./for four postage stamps. , 

The parcels should be tkddressed: Pb. Abobstus 11, SaiiISBUbv 

Squabe, Fxbbt Sxbeet, Loi^rDON, B.O., and the^i^dress q£ the sender or the- 
number or mark of the article be stated on parcebs. ^ , 

The samples may be sentin c^ers, or in boxes, ba^ of linen or other mateiials. 
Ho parcel sent by pdst must exe^ l2 dz. ih weight, 1 foot 6 indhes in length,- 
9 in<^s in width, and 6 inches m depth. 

SOUS,—* Have a wooden box made j5 inches, long and wldie^ i^d from 9 to 12: 
inches deep, according to the depth of soil and subsoil of thefrel^- Mark out in the 
frdd a space of about 12 inches square; dig round in a slanting direction *a trenclv 
so as to leaye nndisturbed a block of soil with its subsoil from 9 to 12 inches deep ; 
trim tMs block or plan of the field to make it ht into the wooden box, inyert the 
open box oyer it, press down firmly, then pass a spade under the box and lift , it 
up, gently turn oyer the box, naU on the lid smd send It by gpods or parcel to the 
laboratoxy. The soil will then be receiyed in the exact position in which it is 
fonnd in the field. 

In the case of yery lights sandy, and porous soils, the wooden box may be at 
once inyerted oyer the soil and down by pressure, and then dug oiit. 

WATERS.— Two gallons of water are required for analysis. The water, if 
possible, should be sent in glass-stoppered Winchester half-gallon bottles, which 
are readily obtained in any chemist , and druggist’s shop. Et Winchester bottles 
cannot be, procured, the^ater may be sent In perfectly dean new stoneware spirit- 
jars surrounded by wickerwork. For the deteMaination pf the degree of hardness 
befmre and alter boiling, erily one quart wine^lPle full of water is required. 

LIMESTONES, MARLS, lEOKSTONES, AND OTHER MINERALS:— 
Whole ^eces, weighing from 3 to 4 oz., should be sent enclosed In small linen 
, bags, wrapped in paper. Postage 2<l., if under 4 oz. 

OILCAKBS.— Take a sample from the nuddle of the cake. To this end break a 
w]^le cake into two; Then br^ off a piece' from the end where the two halyes 
were joined together, and wrap ft in paper, leaving Che ends o^n, and send parcel 
by po^ The piece should weigh from 10 to 12 oz. Postage, 4d If sent by 
rmmy, (me quarter or half a cake shoirid be frrwarde^ 

FE^XNO MEALS*— About 3 oz. inH be suffident for ssoidyris. Ehadose the 
meal in a small linen hag. Send it by post. 

On frrwaxding sanq^l^, separate letters diould be sent to the laboratory, 
specifyixi^ the mitnre of the inibrmatlon required, and, if possible^ the object, 
, In view. 

^ H.M. JENKINS, SbcMfoip. 
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ISotanical 


The Council have provisionally fixed the following Rates of 
Charge for the examination of Plants and Seeds for the hond, fide 
use of Members of the Society, who are particularly re(j^uested, 
when applying to the Consulting Botanist, to mention the 
kind of examination they require, and to quote its number in 
the subjoined Schedule. The charge for examination must be 
paid to the . Consulting Botanist at the time of application, and 
the carriage of all parcels must be prepaid. 


, , Ho» Iw^-A general opinion as to the genuineness and age of a 

sample of clover-seed (each sample) .. .. 5s. 

„ 2.— A detailed examination of a sample of dirty or impure 
clover^seed, with a report on its admixture with seeds of 
. , didder or dther weeds (each sample) .. .. .. 10s. 

3.*— A test examiuaiaon of turnip or other cruciferous seed, 
linth a report on its genninatang power, or its adultera- 
tion with 000 seed (each sample) 10s. 

„ 4.— A test examination of any other kind of seed, or com, with* 

a report on its germinating power (each «unple) *. 10s. 

,,, 5.r--]Deimnmatioii of the spedes of any indigenous British 
. plant <ndt p^uadfie), with a. report on its habits (each 
, - s o 6s. 

' „ 6>--I)ete3rminatioh of the i^^ies ofteny epiphyte or Testable 


as to its extenuioation or prevention (each species) .. 10s. 

„ 7.— ^Beport ha .any other form of plant-disease not caused by 

. uiseds .. * •« .. .. .. •• .. 10s. 

„ d.---l)8teiinmat!on of the species of a collection, of natural 
grasses Indigenous to any distxlc| on one kind of soil 
(eaohooUeotion) .. ^ 

‘ UKJTBUCnOlSfS FOB SBIiEOTIKrO ijO) SAMPLES. 

In s ei nding seed or com for deamination the utmost care must be taken to 
fSecQxe a ^ and honest sample. If anything supposed to be injunops or 
useless mdste in the com or sew, selected samples shoidd also ie sent. 

In collecting spedmens of plants, the whole plant should be taken up, and 
the earth shaken firom the roots. If possible, the plants must be in flower or 
fiuih JThey sboi^ be packed in a light box, or in a firm paper parcel. 

Speciniens pf diaeas^ idants or of pmsites should be forwarded as fresh sis 
posSile. Place them iu a bottle, or pack them in tin-foil or oU*silk. 

AH specimens jsho^ be acoom^aflied with a letter specifying the nature of 
the infoimatiou requir^ and stating any local circuinstances^oil, situation, 
d:c*) which, in the opinzen of the sender, would be likely to thipw itgbt on the 
inquiry. . - , ' 

Sr.B.-— 2%e idKm Bedk ef Qiaarges apfiitxdih m tme o/J^eismm 

TemtHnff the smnce$ of the ComuUing Botanist, 

Parcels or letters (Carriage or Postage prepaid) to be addressed to Hr. 
CABammBs, F.E.S., 4, Woodside Yillas, G w 

E. M. 
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